
EPA Information Quality Guidelines 
Request for Reconsideration (RFR #07001 A) 

EPA Soil Recontamination Data 
Doe Run Herculaneum Lead Smelter 

Herculaneum, Missouri 

Presented to: 
Executive Panel 
October 12, 2007 

This presentation contains deliberative, privileged or other confidential information. It 
contains information that is enforcement confidential. This presentation is intended for 

internal agency use. Do not release under FOIA. 

Ann 

0^ 

30278586 

Superfund 



Agenda 
Purpose and Process 

Background - Doe Run Herculaneum Lead Smelter 

Doe Run RFC 

Doe Run RFC Response 

Doe Run Request for Reconsideration 

Technical, Enforcement, Legal and IQG Considerations 

Staff Recommendations 

Discussion 

Next Steps 



Purpose and Process 

The EPA Information Quality Guidelines (IQG) states an 
Executive Panel comprised ofthe CIO, AAfor OEI; Science 
Advisor, AA for ORD; and Economics Advisor, AA for OPEI will 
make the final decision on Requests for Reconsideration (RFR). 

- The AA for OPEI will not be able to participate on the 
Executive Panel. He is replaced by the Deputy General 
Counsel. 

- The CIO is the Chair of the Executive Panel. 

At the conclusion of this meeting, the Executive Panel will decide 
the appropriate response to the Doe Run RFR. 

In collaboration with the Executive Panel Staff, the Information 
Owners (Region 7), stakeholders (OSWER) and OGC IQG 
attorney-advisor, the Quality Staff will draft the Doe Run RFR 
response letter for the panel's review. 

Upon final approval by the panel, the CIO will send the draft 
response to OMB for approval to release to the requester. 

The Doe Run RFR response is due on October 31, 2007. 



Background 

information quality guidelines 

Doe Run owns and operates the only primary lead smelter in the 
nation in Herculaneum, Missouri, a town of 2,800 people located 
along the Mississippi River south of St. Louis. 

Until 2001, ambient air lead levels continuously exceeded the 
primary lead National Ambient Air Quality Standard (NAAQS). 
EPA investigations in 2001 found extremely high levels of lead in 
residential yards, interior dust and streets. Over 50% of the 
children living close to the smelter had elevated blood lead levels. 

Since 2001, Doe Run, pursuant to EPA orders, has replaced 
contaminated surface soil at 495 properties near the smelter and 
taken significant actions to reduce ongoing emissions. 

Herculaneum residents filed a class action against Doe Run; part 
ofthe basis for their suit is EPA's sampling data. In September 
2007, with a referral to Department of Justice, Region 7 initiated 
cost recovery of response costs incurred by EPA at the 
Herculaneum Lead Smelter Site, including costs associated with 
the recontamination monitoring. 

EPA developed the 2001 QA Project Plan (QAPP) for purposes 
of performing site characterization of soils in Herculaneum and 
performing oversight of Doe Run's work. The 2001 QAPP 
specifies that soil samples are to be collected "from the upper 1 
inch of soil". 



Background (continued) 
The method of collection of the samples was to clear away the 
surface vegetation if present and use a spoon to collect a 
sample being careful not to exceed the 1" depth. 

In August 2002, a QAPP was developed to more closely 
examine air deposition within Herculaneum to potentially predict 
soil recontamination rates in the top 1" of soil from air data. The 
sampling involved several methods including artificial surface air 
monitors, direct XRF (X-Ray Fluorescence) measurements of 
soil boxes and in-situ surface soils; in addition to ongoing EPA 
composite surface soil recontamination sampling. 

The 2002 QAPP included as Appendix B the 2001 QAPP 
developed by EPA for composite surface soil samples which 
specifies that soil samples are to be collected "from the upper 1 
inch of soil" for consistency in the continued collection of the 
EPA recontamination soil samples. After about 12 months, EPA 
determined that the data collected using the artificial surface and 
soil box procedures were not being utilized by Federal or State 
air programs and these monitoring procedures were 
subsequently discontinued. 

Despite the discontinuation ofthe artificial surface and soil box 
procedures under the 2002 QAPP, EPA contractors continued to 
collect the composite soil recontamination samples in 
accordance with the soil sampling procedures described in the 
2001 QAPP. 



Background (continued) 

• Analyses of the EPA residential recontamination soil sampling 
data show a statistically significant upward trend in increasing 
lead levels over time for the majority of the areas sampled. 

• The lead National Ambient Air Quality Standard (NAAQS) is 
currently under review. In addition, the Region issued a lead 
State Implementation Plan (SIP) call to the State of Missouri. 
The State submitted its revised SIP for EPA approval. EPA's 
soil monitoring data are being utilized by OAR OAQPS in RTP, 
as well as the State of Missouri for these reviews. 

• EPA Region 7 and Doe Run finalized a RCRA 7003 order on 
consent to address releases from their transportation of lead-
bearing materials. As part ofthe Administrative Order on 
Consent, Doe Run is performing the soil sampling, annually. 



Reguest for Correction (RFC) 
On October 19, 2006, Doe Run submitted a RFC. In its RFC, Doe 
Run states: 

- EPA has and continues to disseminate soil recontamination 
data for Doe Run's Herculaneum Lead Smelter ("HLS") site 
that fail to comply with the DQA"" and the EPA Information 
Quality Guidelines. (RFC, page 1) 

- EPA has repeatedly disseminated soil recontamination data 
for HLS and warnings to the public derived from these data -
which are based on its invalidly changed soil sampling 
protocol, which EPA switched in 2003 from a one-inch sample 
to a one-quarter or one-eight inch surface scraping. (RFC, 
page 3) 

- EPA's Technical Report for Focus Group Recommendations 
makes it clear that sampling was conducted using a one-inch 
sample depth in 2002 and then switched to a surface scraping 
in 2003, indicating that the Trends Report includes data 
collected under two types of protocols. This issue raises 
additional data quality questions. (RFC, footnote 2) 

Doe Run alleges that EPA failed to: 

- Follow the correct QAPP 

- Implement the QAPP as written, and 

- Amend the QAPP in a manner consistent with EPA data 
quality requirements. _ 



Reguest for Correction (continued) 

• Doe Run proposed that EPA: 

- Conduct the ongoing lead recontamination study by taking 
samples from the entire top one inch of surface soil. "Doe 
Run believes the two terms ["from the upper 1 inch" and 
"top 1 inch"] are synonymous and mean the sample should 
include soil from the entire top one inch of surface soil." 
(RFC, page 8) 

- Reconsider any regulatory decisions it has made based on 
the compromised data (RFC, page 9) 

- Issue notification to the public and cease disseminating 
data collected under the soil scraping sampling method 
until a scientific review can be undertaken of which 
approach is the more valid for determining 
recontamination. (RFC, page 9) 

- Include Doe Run as a stakeholder in any process that 
might lead to a change in EPA's established standards 
under the 2001 and 2002 QAPPs. (RFC, page 9) 

- Invalidate the 2006 Addendum to the 2001 QAPP and 
adhere to a one inch sample depth for soil samples. (RFC, 
page 10) 
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RFC Response 
• EPA responded to the RFC on May 14, 2007, as follows: 

- Since the implementation of the 2001 QAPP, EPA has not 
altered the manner in which it has collected composite soil 
samples at the Herculaneum site whether for purposes of 
soil characterization or recontamination monitoring. 

- The soil recontamination data were, and still are being 
properly collected consistent with the procedures described 
in the 2001 QAPP. 

- The methodology used to obtain soil recontamination data is 
consistent with EPA's IQG objectives. No corrections to the 
data obtained from that methodology are warranted. 

- All QAPPs for HLS were prepared in accordance with EPA 
Requirements for QA Project Plans, EPA QA/R-5 (March 
2001), and approved by the EPA Project Manager and the 
Regional QA Manager or their designee, prior to the 
initiation of the environmental data generation or use 
activity. 



RFC Response (continued) 
• EPA responded to the RFC on May 14, 2007, as follows: 

- EPA acknowledged there are documents in the record 
which may cause confusion as to the soil sampling 
collection procedures utilized by EPA. To clarify this 
information, these documents were included in the RFC 
response: 

• A memorandum to respond to inaccurate statements in 
the Focus Group Report, which suggest that EPA 
instituted a change in its surface soil sampling 
methodology. (May 9, 2007) 

• An addendum to the 2001 QAPP to supersede the 
August 2006 addendum, to clarify that in practice and 
since inception ofthe 2001 QAPP, EPA's soil samples 
have been collected from the upper portion of the 1 inch 
soil horizon so as to ensure that a depth of 1 inch is not 
exceeded. (May 9, 2007) 
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Reguest for Reconsideration (RFR) 
The Doe Run RFR was received on August 2, 2007. In its RFR, 
Doe Run states: 

- The steps EPA took to "clarify any potentially confusing 
statements" regarding soil sampling procedures do not address 
concerns over the quality of soil recontamination data. (RFR, 
page 2) 

- Doe Run interprets the "from the upper 1 inch" specification in 
the QAPP to mean sampling the entire top one inch of soil. Doe 
Run also asserts: 

• "Allowing samples to be collected from anywhere within the 
one inch sample horizon allows EPA to pick and choose a 
sampling depth to achieve almost any desired lead 
concentration." (RFR, page 3) 

• "It would be difficult for EPA to make a valid assessment of 
soil concentrations against regulatory actions levels that are 
based on modeling of concentrations in the top one inch of 
soil." (RFR, page 3) 

• The action level for lead is based on samples collected from 
the entire one inch of soil. 

• The reproducibility of soil recontamination is compromised, 
because the sample collection depths vary from 78 to Vz 
inch. 
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Reguest for Reconsideration (continued) 
In its RFR, Doe Run states: 

- In an affidavit from Mr. Aaron Miller, Doe Run's 
Environmental Director of Missouri Operations. Mr. Miller 
states: 

- When EPA began sampling for lead 
recontamination in July 2002, EPA collected soil 
samples at a one-inch depth. 

- An EPA contractor "..stated he collected most of the 
soil samples at a depth less than % inch with only a 
few samples going deeper to a maximum depth of 
72 inch." (RFR, page 5) 

- EPA's project manager stated that Doe Run should 
have been on notice that EPA was taking surface 
scraping samples, based on Dr. Clarks 
recommendation at the Nov. 20, 2002 Focus Group 

- EPA failed to follow proper data quality procedures and vet 
the implications of the change before making the change in 
sampling procedure. 

- EPA's interpretation that the 2001 QAPP allows collection of 
a soil sample at any depth less than one inch rather than 
specifically at one inch is flawed. 
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Reguest for Reconsideration (continued) 

in its RFR, Doe Run proposes the following corrective actions: 

- EPA should interpret "from the upper 1 inch" to require 
sampling the entire top one inch of soil (or rough equivalent, 
consistent with practice in the field when measuring devices 
are not available) for all future sampling. (RFR, page 4) 

- EPA should issue notification to the public and cease 
disseminating data collected under the soil scraping sampling 
method until a scientific review can be undertaken of which 
approach is the more valid for determining recontamination. 
(RFR, page 4) 

- EPA initiated an investigation to determine the most 
representative sampling depth. Doe Run believes the 
appropriate depth study should be related to the applicable 
risk assessment methodology. (RFR, page 4 & 6) 

- EPA should acknowledge that it materially changed its soil 
sampling procedure from one-inch samples to surface 
scrapings in 2003. (RFR, page 6) 

- EPA should withdraw any affected data from the public 
docket. (RFR, page 6) 
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Technical Considerations 
• According to the Remedial Project Manager, EPA has not changed its 

sampling methodology when collecting composite soil samples for the 
evaluation of lead in surface soils at the site. Variation in sample aliquot 
depth within the upper 1-inch soil horizon is to be expected and is 
accounted for by taking multiple aliquots across areas when making 
composite samples. 

For soil data used in baseline risk assessments, EPA recommends the 
collection of surface soil from the top two to three centimeters (zero- to 
one-inch) ofthe soil layer, below organic litter or sod. (1996 EPA Soil 
Screening Guidance) 

• The Technical Review Workgroup for IVIetals and Asbestos (TRW) 
agrees this depth (top one inch) best represents the soil and dust 
exposure for use in calculation ofthe predicted child blood lead level 
using the Integrated Exposure Uptake Biokinetic (lEUBK) model as well 
as characterization of the mass fraction of soil in indoor dust (MSD). 
(http://www.epa.g0v/supeilund/health/contaminants/lead/ieubkfaq.htm#d 
epthi ) 

- These recommendations were intended to avoid using data from 
samples collected at depth (e.g., 0- to 6-inch depth interval) that 
might dilute contamination that is concentrated in the surface soils, 
thereby underestimating the exposure (and therefore risk) to 
children. 
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Enforcement Considerations 

EPA is seeking reimbursement of Superfund response costs 
incurred at the Herculaneum Smelter site, including 
recontamination monitoring costs. 

EPA and Doe Run's recent soil data indicate that many 
properties in Herculaneum are above EPA's screening level 
for residential soils and may require response actions to 
protect human health. 
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IQG Considerations 
• In the Doe Run RFC and RFR, the requester challenges the 

objectivity and utility of the soil recontamination data collected at 
Doe Run HLS. The requester alleges the Agency did not follow 
its Quality System. In the EPA IQG, the Quality System is one of 
the policies that the Agency states "...helps ensure that EPA 
organizations maximize the quality of environmental information, 
including information disseminated by the Agency." (EPA IQG, 
page 10) 

• The development, review and approval ofthe 2001 and 2002 
QAPPs and the 2001 QAPP Addendum are consistent with the 
policies and procedures documented in the EPA Quality Manual 
5360 Al (May 2000), EPA Order 5360.1 A2 (May 2000), EPA 
Region 7 Quality Management Plan, Revision No. 2 (August 
2001 )and EPA QA/R-5: EPA Requirements for QA Project Plans 
(March 2001). 

• The memorandum and revised 2001 QAPP addendum that were 
attached to the RFC response enhances the transparency of the 
sampling protocols being used at the Doe Run HLS. 

16 



DISCUSSION 

Did EPA change it's sampling methodology? 

EPA has performed statistical analyses of recent sampling 
performed by Doe Run at the Herculaneum site using both the 
EPA upper 1-inch sampling and a surface scraping. The 
analyses demonstrate that there are only very minor 
differences between the data results generated by the two 
methods for the Herculaneum site. The median lead 
concentrations was 7 ppm higher in surface scraping samples 
than in the upper 1-inch samples. This is not a significant 
difference when compared to the soil screening level of 400 
ppm for lead in residential soils. In addition, over 40 percent 
ofthe surface soil samples collected from the upper 1-inch 
horizon showed lead concentrations exceeding the 
corresponding surface scraping sample concentration. 
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DISCUSSION 

Should EPA do the corrective actions suggested by Doe Run 
in its RFR? 

• Interpret "from the upper 1 inch" to require sampling the 
entire top one inch of soil for all future sampling. 

• Issue notification to the public and cease disseminating 
data collected under the soil scraping sampling method 
until a scientific review can be undertaken of which 
approach is the more valid for determining 
recontamination. 

• Initiate an investigation to determine the most 
representative sampling depth. 

• Acknowledge that it materially changed its soil sampling 
procedure from one-inch samples to surface scrapings in 
2003. 

• Withdraw any affected data from the public docket. 
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staff Recommendations for RFR response 
The corrective actions suggested by Doe Run in its RFR are not appropriate, 

because: 

• EPA Region Vll interprets "from the upper 1 inch" language in the 
2001 QAPP to mean that samples will be taken from the upper 
portion of the 1-inch soil horizon to ensure that a depth of 1 inch is not 
exceeded. 

• EPA has not changed its sampling methodology when collecting 
composite soil samples for the evaluation of lead in surface soils at 
the site. Variation in sample aliquot depth within the upper 1-inch soil 
horizon is to be expected and is accounted for by taking multiple 
aliquots across areas when making composite samples. 
Consequently, no correction of Doe Run HLS recontamination data is 
required. 

• The sampling methodology being used at the Doe Run HLS is 
suitable for determining surface soil recontamination within the upper 
one-inch soil horizon at the site. This sampling methodology is 
consistent with the procedures found in the 1996 EPA Soil Screening 
Guidance, which recommends the collection of surface soil from the 
top two to three centimeters (zero to one inch) of the soil layer, below 
organic litter or sod. This is also consistent with the 1989 Risk 
Assessment Guidance for Superfund, Part A, which recommends 
sampling from the shallowest depth that can be practically obtained. 

• We note the Technical Review Workgroup for Metals and Asbestos 
(TRW) believes that the top one inch of soil best represents the soil 
and dust exposure for use in calculation of the predicted child blood 
lead level using the Integrated Exposure Uptake Biokinetic (lEUBK) 
model as well as characterization ofthe mass fraction of soil in indoor 
dust (MSD). 
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Next Steps 
Due Date Action 

August 2 EPA receives RFR 

August 23 Held scoping meetings with Executive Panel Staff (EPS), Information 
Owner (10), Stakeholder and OGC attorney-advisor 

October 3 Distributed draft briefing to EPS, 10 and OGC 

October 9 Finalize Executive Panel Briefing Materials 

October 10 Executive Panel Briefing materials distributed to Executive Panel 

October 12 Executive Panel Briefing 

October 16 Draft RFR response sent to EPS, 10, Stakeholders and OGC attorney-
advisor for review and comment. 

October 19 EPS, 10, stakeholders and OGC attorney-advisor reach consensus on 
the draft RFR response. 

October 22 ClO sends draft response to Executive Panel for concurrence to 
release to OMB for clearance to release to requester. 

October 25 Executive Panel approves draft RFR response for release to OMB for 
clearance 

October 29 ClO sends draft response to OMB for clearance 

October 31 RFR Response due. Interim response sent to requester. Due date 
revised. 

November 28 Complete final revisions and prepare for OEI ClO's signature 

Jan 28, 2008 RFR response due 



KllSrO & Sl^AXDUSTG King & Spalding LLP 
1700 Pennsylvania Avenue, N.W. 
Wastiington, DC 20006-4706 
www.kslaw.com 

Khouane Ditthavong 
Direct Dial: (202) 626-5546 
Direct Fax: (202)626-3737 
KDitthavong@KSLAW.com 

August 2, 2007 

Information Quality Guidelines Staff 
United States Environmental Protection Agency 30 
Mail Code 2822IT 
1200 Peimsylvania Ave., N.W. 
Washington, DC 20460 

Re: Request for Reconsideration of EPA's Decision on tlie Doe Run Company's 
Request for Correction ofinformation Regarding Soil Sampling at its 
Herculaneum Lead Smelter Site (RFC No. 07001) 

Dear Madam or Sir: 

This Request for Reconsideration ("RFR") is filed under the Data Quality Act, (Treasury 
and General Govemment Appropriation Act for Fiscal Year 2001, Pub. L. No. 106-554, § 515 
Appendix C, 114 Stat. 2763A-153) ("DQA"), and EPA's Guidelines for Ensuring and 
Maximizing the Quality, Objectivity, Utility, and Integrity, of Infonnation Disseminated by the 
Environmental Protection Agency, EPA/260R-02-008, October 2002 ("EPA Information Quality 
Guidelines"), on behalf of the Doe Run Company ("Doe Run"). Doe Run seeks an appeal of and 
modifications to EPA's decision dated May 14, 2007 {see Tab 1) on Doe Run's Request for 
Correction ("RFC") of information previously submitted on October 19, 2006 {see Tab 2). 

DISCUSSION 

I. SUMMARY OF DOE RUN'S RFC AND EPA'S RESPONSE 

On October 19, 2006, Doe Run filed an RFC (RFC No. 07001) seeking corrective action 
for the dissemination of soil recontamination data collected from Doe Run's Herculaneum Lead 
Smelter ("HLS") site that fail to comply with the DQA and EPA Information Quality Guidelines. 
Doe Run identified at least three significant potential violations of the DQA and EPA 
Information Quality Guidelines regarding the soil sampling procedures EPA used at the site. 
Specifically, Doe Run noted the following violations: 

1. EPA ignored or abandoned a more recent and specific Quality Assurance Project 
Plan ("QAPP") dated August 2002 goveming soil recontamination sampling 
procedures in favor of an older QAPP dated September 2001 without justification 
and without adhering to the requirements of the EPA Quality Manual; 



Information Quality Guidelines Staff 
August 2, 2007 
Page 2 

2. EPA failed to properly implement either the 2001 or 2002 QAPPs by disregarding 
the specifications and procedures provided in the QAPPs; and 

3. EPA's ex post facto amendment of the 2001 QAPP in September 2006 is in direct 
violation of QAPP revision procedures specified in the EPA Quality Manual. 

These violations resulted when EPA decreased the sampling depth for soil recontamination 
monitoring at HLS. EPA failed to follow its own mandated data quality procedures or vet the 
technical implications of the change. As Doe Run noted in the RFC, the effect of sampling 
anything less than the QAPP-specified full one-inch of soil is to make the test for lead 
recontamination more variable than intended by the QAPP and potentially more sensitive. 

Doe Run requested that EPA implement several corrective actions to address these 
violations including: (1) adhering to a sampling depth of one inch until there has been showTi to 
be an adequate and demonstrated basis for changing the sampling depth, (2) reconsider any 
regulatory decisions EPA has made based on data affected by the violations, and (3) issue 
notification to the public and cease disseminating data collected in violation of data quality 
guidelines until and unless EPA conducts a scientific review to determine what sampling depth is 
appropriate for determining soil recontamination. 

EPA's May 14, 2007 response, however, fails to acknowledge that EPA improperly 
changed the sampling depth used at HLS or that this change affects the quality of the sampling 
results. Instead, EPA acknowledges "that there are documents in the record which may cause 
confusion as to the soil sampling collection procedures utilized by EPA," but ultimately 
maintains that "the soil recontamination data was, and still is being properly collected." {See 
EPA's Decision, Tab 1 at p. 1). As a result, EPA does not plan to take any corrective actions to 
address the impact of varying soil sampling depths at HLS. Doe Run asks the EPA to reconsider 
its decision. i 

II. DISCUSSION OF DISAGREEMENT WITH EPA'S RESPONSE j 

Doe Run believes EPA's conclusions that "the methodology used to obtkin soil 
recontamination data is consistent with EPA's objectives of quality, objectivity,'utility, and 
integrity" and that "no corrections to the data obtained from that methodology are warranted" are 
erroneous because they are based on EPA's flawed interpretation of what "upper one inch of 
soil" means. {Id. at p. 3). Moreover, the steps EPA took to "clarify any potentially confusing 
statements" regarding soil sampling procedures' are not sufficient to address concems over the 
quality of soil recontamination data. {Id.). 

' EPA's response included two accompanying memoranda to "clarify" confusing statements in 
record: (1) memorandum from B. Morrison, EPA Region VII Project Manager, to the Site File 
and Administrative Record stating that EPA's Focus Group Report is inaccurate when it reports 
that EPA changed its sampling procedure from one inch samples to "surface scraping" after 
finding no evidence of recontamination from initial samples collected at one inch, see 
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A. Interpretation of "Upper One Inch" 

At the heart of the controversy is the specification in the 2001 QAPP that soil "samples 
will be collected from the upper 1 inch of soil." (2001 QAPP, Tab 3 at p. 7). Doe Run 
interprets this specification to require sampling the entire top one inch of soil (or rough 
equivalent, consistent with practice in the field when measuring devices are not available). 

In contrast, EPA's response to Doe Run's RFC continues to support a flawed 
interpretation of "upper one inch" and states as follows: "[i]t is to be noted that the 2001 QAPP 
envisions collection of soil samples from the upper inch of soil; it does not specify where, within 
that upper inch, the sample is to be collected." (EPA's Decision, Tab 1 at p. 2). Essentially, 
EPA contends that "upper 1 inch" allows the collection of soil samples using any part of the soil 
within the top inch. 

EPA's interpretation presents data quality issues. First, regulatory decision points are 
based on air deposition modeling in the top inch of soil. For example, the 2002 QAPP specifies 
the "action level set in this plan [for lead recontamination] is 25 ppm/yr in the top 1 in. of soiV 
(emphasis added, 2002 QAPP, Tab 4 at § 2.5). Allowing samples to be collected from anywhere 
within the one inch sample horizon allows EPA to pick and choose a sampling depth to achieve 
almost any desired lead concentration. In a public meeting with City of Herculaneum on March 
16, 2004, Bruce Morrison, EPA Region VTl Project Manager, said that EPA will use surface 
scrapings samples ranging from 1/8 inch to l/i inch because taking a one-inch scoop sample 
would "dilute" lead concenfrations in the soil. {See Affidavit of Aaron W. Miller, Tab 5 at ̂ 1 9). 
In another example, EPA's September 2006 amendment to the 2001 QAPP attempted to interpret 
"upper 1 inch" to mean surface scrapings "not to exceed 0.5 inches in depth" based on the 
"nature of an ongoing source of lead at the site which is identified as the emissions from the lead 
smelter in Herculaneum." {see QAPP Amendment, Tab 5). EPA withdrew the amendment to 
the 2001 QAPP as part of its response to Doe Run's RFC, but the example nonetheless illusfrates 
the potential dangers of allowing such a vague interpretation of "upper 1 inch." {See Attachment 
2 to EPA's Decision, Tab 1). 

Doe Run believes such an interpretation also would violate EPA's Quality Manual for 
Environmental Programs, EPA Order 5360 A l , May 5, 2000 ("EPA Quality Manual," available 
at http://www.epa.gov/OUALITY/qs-docs/5360.pdf, last visited July 10, 2007). EPA Quality 
Manual § 5.3.1 states that the QAPP must provide sufficient detail to demonsfrate that "the 
intended measurements or data acquisition methods are appropriate for achieving the project 
objecfives." In this case, EPA intends to compare soil recontamination data against specific 
regulatory action levels that are based on modeling of concenfrations in the top one inch of soil. 
It would be difficult for EPA to make a valid assessment of soil concenfrations against these 
regulatory action levels if the soil sample is not also taken from the entire top one inch of soil. 

Attachment 1 to EPA's Decision, Tab 1; and (2) memorandum from B. Morrison, EPA Region 
vn Program Manager, to EPA Quality Assurance Branch withdrawing a September 2006 
amendment to the 2001 QAPP which interpreted "upper 1 inch" in the 2001 QAPP to mean 
surface soil scrapings "not to exceed 0.5 inches in depth," see Attachment 2 to EPA's Decision, 
Tabl. 
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Failure to interpret "upper 1 inch" to mean sampling the entire top inch of soil or rough 
equivalent calls into question the validity of the comparison and the objectivity and utility of the 
data. 

A second data quality issue is the reproducibility of soil recontamination data if EPA 
allows sampling depths to vary. Until the concenfration profile of lead at different sampling 
depths as a flinction of distance from the facility is well understood, we have no way of knowing 
the extent to which variability in sampling depths would compromise the ability to analyze 
recontamination frends. In theory, collection of samples shallower than one inch would result in 
an effective concenfration of detected lead levels, which could make the test for lead 
recontamination more sensitive than intended. Increased variability and the lack of 
reproducibility would affect the utility of the data. 

1. Proposed Corrective Actions 

Doe Run proposes that EPA interpret "upper 1 inch" to require sampling the entire top 
one inch of soil (or rough equivalent, consistent with practice in the field when measuring 
devices are not available) for all future sampling. EPA should issue notification to the public 
and withdraw any affected data from the public docket. I fEPA believes a different sampling 
depth might be a more appropriate representation of lead exposure for future sampling, EPA 
should initiate an investigation to determine the most representative sampling depth. This 
investigation also should address other issues that could affect exposure assessments such as 
speciation. 

B. Accuracy of the Focus Group Report 

Doe Run's RFC cites statements in EPA's Technical Report for Focus Group 
Recommendations, Herculaneum, MO, dated October 6, 2003 ("Focus Group Report") that 
document a material change in the soil sampling procedure EPA used to monitor soil 
recontamination at Herculaneum. The Focus Group Report states that initial recontamination 
study results collected in 2002 using one-inch soil sampling depths found "no evidence that the 
replaced soil is becoming contaminated during the first year since said replacement." {See Focus 
Group Report, Tab 6 at p. 11). EPA staff then decided that "[sjurface scraping samples are a 
more sensitive indicator of contamination of the replaced soil by lead dust" and the surface 
scraping procedures "were instituted by the EPA in Herculaneum in 2003." {Id.). Doe Run's 
RFC asserts that EPA violated the DQA and EPA Information Quality Guidelines by making this 
material change in sampling procedure without following EPA-mandated data quality procedures 
or vetting the technical implications of the change. 

In its response, EPA states that the Focus Group Report is inaccurate and that "[sjince 
implementation of the QAPP, EPA has not altered the manner in which it has collected soil 
samples at the Site, whether for purposes of soil characterization or soil recontamination 
monitoring, despite any statements that suggest otherwise in the Technical Report for Focus 
Group Recommendations, Herculaneum, MO." Concurrent with it's response, EPA provided a 
memorandum to the adminisfrative record from Bruce Morrison (EPA Region VII Program 
Manager) announcing that statements in the Focus Group Report asserting that EPA changed its 
sampling procedures in 2003 are inaccurate. 
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Doe Run questions the accuracy of EPA's clarification with respect to the Focus Group 
Report and asks EPA to reconsider its assessment. Doe Run has documentation, independent of 
the Focus Group Report, demonsfrating that EPA Region VII shifted from one-inch samples to 
surface scrapings following recommendations from the Focus Group. Doe Run has an affidavit 
from Mr. Aaron Miller, Doe Run's Environmental Director of Missouri Operations, documenting 
a March 16, 2004 conversation between Mr. Miller and Mr. Ryan Schuler, EPA's sampling 
contractor, and a March 16, 2004 conversation between Mr. Miller and Mr. Bruce Morrison, 
EPA Region V l l Program Manager, regarding soil sampling at HLS. {See Affidavit of Aaron W. 
Miller, Tab 7). During Mr. Miller's conversation with Mr. Schuler, Mr. Schuler stated he 
collected most of the soil samples at a depth less than % inch with only a few samples going 
deeper to a maximum depth of Y2 inch. {Id. at 4). Mr. Schuler also acknowledged that he knew 
the 2001 QAPP required a one-inch sampling depth. {Id. at 5). Mr. Miller's affidavit notes 
that when EPA began sampling for lead recontamination in July 2002, EPA had collected soil 
samples at a one-inch depth. {Id. at T| 2). 

At a public meeting with the City of Herculaneum that same evening, Mr. Morrison 
approached Mr. Miller to discuss Doe Run's concems regarding EPA's use of YA inch soil 
scrapings. {Id. at ^ 6). Mr. Morrison responded that Dr. Clark who co-authored the Focus Group 
Report recommended that EPA take surface scrapings instead of the fraditional one-inch sample 
for monitoring recontamination from air deposition. {Id. at ^ 8). Mr. Morrison told Mr. Miller 
that the recommendation to take surface scrapings appears in the Focus Group Report. {Id.). 
During the meeting, Mr. Morrison described EPA's soil sampling procedure as "scraping the top 
1/8 to % inch of the soil." {Id. at ^ 9). Mr. Miller's affidavit describing the conversations 
between Mr. Miller and Mr. Schuler and between Mr. Miller and Mr. Morrison supports the 
Focus Group Report's account of EPA's change in soil sampling procedure in 2003. 

In addition, EPA's withdrawn September 2006 Amendment to the 2001 QAPP 
corroborates EPA's intention to require a shallower sampling depth for monitoring soil 
recontamination {i.e., less than Y2 inch). EPA believed the "nature of an ongoing source of lead 
at the site which is identified as the emissions from the lead smelter in Herculaneum" warranted 
the change. {See QAPP Amendment, Tab 5). As discussed in the RFC, EPA failed to follow 
proper data quality procedures and vet the implications of the change before making either the 
change in sampling procedure in 2003 as described in the Focus Group Report or the 2006 
Amendment to the 2001 QAPP. These data quality deficiencies likely led, in part, to EPA's 
decision to withdraw the 2006 Amendment. 

EPA's assertion that it did not change its sampling procedure appears to be based solely 
on EPA's flawed interpretation that the 2001 QAPP allows collection of a soil sample at any 
depth less than one inch rather than specifically at one inch. Under its interpretation of the 
QAPP, EPA would argue that collecting a sample at Y4 inch is the same as collecting a one-inch 
sample and that both sampling depths fall within its interpretation of QAPP soil sampling 
specifications. As discussed above, EPA's interpretation of the QAPP raises significant data 
quality concems. 
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1. Proposed Corrective Actions 

Doe Run proposes that EPA acknowledge that it materially changed its soil sampling 
procedure from one-inch samples to surface scrapings in 2003 without following EPA-mandated 
data quality procedures. EPA should issue notification to the public and withdraw any affected 
data from the public docket. As suggested above, if EPA believes a different sampling depth 
might be a more appropriate representation of lead exposure for future sampling, EPA should 
initiate an investigation to determine the most appropriate sampling depth and vet this change 
through the required data quality procedures. The appropriate depth study should be related to 
the applicable risk assessment methodology, the validation of that risk assessment methodology, 
and to models against which the collected data are being compared. 

III. CONTACT INFORMATION 

Contact persons for this RFR are: 

Khouane Ditthavong, Esq. 
King & Spalding LLP 
1700 Pennsylvania Ave., N.W. 
Washington, DC 20006 
202-626-5546 
202-626-3737 (fax) 
kditthavong@kslaw.com 

and 

Louis Marucheau, Esq. 
Vice President - Law 
The Doe Run Company 
1801 Part 2270 Drive 
Suite 300 
St. Louis, Missouri 63146 
314-453-7150 
314-453-7177 (fax) 
lmamcheau@doemn.com 
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IV. CONCLUSION 

Doe Run asks that EPA reconsider its response to Doe Run's RFC and adopt the 
proposed corrective actions. EPA's May 14, 2007 response continues sampling practices that 
undermine the quality, objectivity, utihty, and integrity of the soil sampling data collected at 
HLS. EPA's acknowledgement ofthe deficiency of its current soil sampling protocol and 
associated data is required to maintain the credibility of the sampling program. 

Respectfully submitted, 

Khouane Ditthavong 

KD 

Enclosures 

cc: Louis Mamcheau 



BEFORE THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

AFFIDAVIT OF AARON W. MILLER 

Aaron W. Miller, being first duly sworn, deposes and says as follows: 

1.1 make this affidavit based on my personal knowledge and infonnation. I am employed 
by the Doe Run Company as the Environmental Director for Missouri Operations at Doe 
Run's Herculaneum Lead Smelter facility. My responsibilities include ensuring 
compliance with applicable enviroimiental, safety, and health laws and regulations at Doe 
Run facilities in Missouri. I also supervise environmental sampling and analysis for 
compliance monitoring and other environmental studies. 

2. In July 2002, the U.S. Environmental Protection Agency ("EPA") began conducting soil 
recontamination sampling in Herculaneum, MO. At that time, all soil samples were taken 
at a depth of one inch per the applicable 2001 Quality Assurance Project Plan ("QAPP") 
based on reports to me from Doe Run employees in the field. 

Conversation with Mr. Ryan Schuler, EPA's Sampling Contractor for Hercalaneum, MO 

3. On March 16, 2004,1 had a conversation with Mr. Ryan Schuler regarding lead 
recontamination sampling in Herculaneum. At the time, Mr. Schuler was a contractor to 
EPA and responsible for conducting environmental sampling in Herculaneum on EPA's 
behalf. He worked for Seagull Environmental Technologies, Inc. as a Project 
Manager/Environmental Scientist. 

4. During the conversation, I asked Mr. Schuler to explain the soil sampling procedures 
used at Herculaneum sites. He stated that soil samples were collected by scraping the soil 
with a spoon to a depth of less than Vi inch. Mr. Schuler confirmed that most of the 
ongoing soil samples were taken at a depth of % inch with only a very few samples going 
deeper to a maximum of Y% inch. He stated that the deeper '/z-inch samples were required 
when sampling from a location with an established lawn where it is difficult to get a 
surface scraping. 

5. I responded to Mr. Schuler that the ^plicable QAPP requires taking soil samples at a 
one-inch depth. Mr. Schuler stated that he knew the QAPP required one-inch soil 
samples. 

Conversation with Mr. Bruce Morrison, EPA Region VII Program Manager 

6. The same evening foUowing my conversation with Mr. Schuler, I attended a public 
meeting sponsorai by the City of Herculaneum regarding lead issues in Herculaneum. At 
this meeting, Mr. Bruce Morrison, EPA Region VII Program Manager, who is 
responsible for overseeing lead recontamination sampling in Herculaneum, approached 
me to discuss Doe Run's concems with EPA's lead recontamination study. 

7. I stated that Doe Run was concemed that EPA was not collecting soil samples according 
to the QAPP. I explained to Mr. Morrison that the QAPP requites a one-inch sample and 
that Mr. Schuler had just told me that soil samples were collected by scraping only the 
top '/i-inch of soil. 



8. Mr. Morrison responded that he knew I had attended EPA's Focus Group meeting on 
indoor lead dust contamination on November 20,2002 at which Dr. C. Scott Clark, who 
led the group, said that the best way to sample for lead recontamination is to scrape the 
surface instead of taking the traditional one-inch sample. Mr. Morrison stated that I 
should have been on notice that EPA was taking sur&ce scraping samples based Dr. 
Clark's recommendation, Mr. Morrison added that I>r. Clark's recommendation was 
included in the final Focus Group report. 

9. Following our conversation, Mr. Morrison made a presentation at the meeting. During 
this presentation, he described EPA's soil sampling procedure as "scraping the top 1/8 to 
VA inch of the soil." He stated that this scraping procedure would result in a "better" 
number for lead soil levels because a one-inch soil sample would "dilute" the lead in the 
soil and not show true deposition. 

The foregoing is true to the t)est of my knowledge and infonnation. 

FURTHER AFFIANT SAYETH NAUGHT. 

Respectfully submitted. 

Aaron W. Miller 

Sworn and subscribed to before me this _] day of August 2007. 

Notary 

My commission expires 

LAURIE A. FERRETTI 
Notary Public - Notary Seal 

State of Missouri 
Jefferson County 

My Commission Expires Aug. 26,2009 
Commission # 05461688 



Kiisro & SPAiLDiisro King & Spalding LLP 
1700 Pennsylvania Avenue, N.W. 
Washington, DC 20006-4706 
www.kslaw.com 

October 19, 2006 

Khouane Ditthavong 
Direct Dial: (202) 626-5546 
Direct Fax: (202) 626-3737 
KDitthavong@KSLAW.com 

Information Quality Guidelines Staff 
United States Environmental Protection Agency 
Mail Code 2822IT 
1200 Pennsylvania Ave., N.W. 
Washington, DC 20460 

Re: Request for Correction ofinformation under the Data Quality Act 
Regarding EPA (Region VH) Dissemination of Information with respect 
to the Herculaneum Lead Smelter Site, Herculaneum, Missouri 

Dear Madam or Sir: 

-rt 
0 

This Request for Correction ("RFC") of information is filed under the Data Quality Act, 
(Treasury and General Govemment Appropriation Act for Fiscal Year 2001, Pub. L. No. 106-
554, § 515 Appendix C, 114 Stat. 2763A-153) ("DQA"), and EPA's Guidelines for Ensuring and 
Maximizing the Quality, Objectivity, Utility, and Integrity, of Information Disseminated by the 
Environmental Protection Agency, EPA/260R-02-008, October 2002 ("EPA Information Quality 
Guidelines"), on behalf of the Doe Run Company, which produces lead and lead products at its 
Herculaneum, Missouri facility. 

EXECUTIVE SUMMARY 

EPA has and continues to disseminate soil recontamination data for Doe Run's 
Herculaneum Lead Smelter ("HLS") site that fail to comply with the DQA and EPA Information 
Quality Guidelines. In 2001, Doe Run began remediating the top 12 inches of soil from 
properties surrounding HLS and implementing confrol sfrategies to reduce overall emissions 
from the site. In 2002, EPA began monitoring the remediated soil for potential lead 
recontamination from ongoing operations at HLS using one-inch samples as specified in the 
operative quality assurance project plan ("QAPP"). According to EPA's Technical Report for 
Focus Group Recommendations, Herculaneum, MO ("Focus Group Report") dated Oct. 6, 2003, 
the results reported in 2002 using the specified one-inch sample depths found "no evidence that 
the replaced soil is becoming contaminated during the first year since said replacement." (Tab 
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1, p. 11). After this finding of no lead recontamination, EPA staff decided that "[sjurface 
scraping samples are a more sensitive indicator of contamination of the replaced soil by lead dust 
and were instituted by the EPA in Herculaneum in 2003." {Id.) 

However, in adopting this more "sensitive" surface scraping approach, EPA failed to 
comply with the DQA and its ovm information quality guidelines by implementing the change 
without following EPA-mandated data quality procedures or vetting the technical implications of 
the change. Specifically, EPA has failed to: (1) follow the correct QAPP, (2) implement the 
QAPP as written, and (3) amend the QAPP in a manner consistent with EPA data quality 
requirements. These failures call into serious question the quality of the lead recontamination 
data that EPA (specifically Region VII) disseminates to the public and uses for making 
regulatory decisions. 

Doe Run did not leam ofthe change in sampling procedure until 2004, and objected 
immediately when the information came to light. Since 2004, Doe Run has been in contact with 
EPA staff in Region VII and at Headquarters in an attempt to resolve this problem, but EPA has 
failed to address the data quality concems. This RFC asks that EPA bring its HLS lead 
recontamination study into compliance with the DQA and cease disseminating data affected by 
these data quality concems. 

DISCUSSION 

CONTACT INFORMATION 

Contact persons for this RFC are: 

Khouane Ditthavong, Esq. 
King & Spalding, LLP 
1700 Pennsylvania Ave., N.W. 
Washington, DC 20006 
202-626-5546 
202-626-3737 (fax) 
kditthavong(2jkslaw.com 

and 

Louis Mamcheau, Esq. 
Vice President - Law 
The Doe Run Company 
1801 Park 2270 Drive 
Suite 300 
St. Louis, Missouri 63146 
314-453-7150 
314-453-7177 (fax) 
1mamcheau(S)doerun.com 
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IL DESCRIPTION OF NON-COMPLIANT INFORMATION 

EPA has repeatedly disseminated soil recontamination data for HLS - and warnings to 
the public derived from these data' - which are based on its invalidly changed soil sampling 
protocol, which EPA switched in 2003 from a one-inch sample to a one-quarter or one-eighth-
inch surface scraping. Specifically - in contrast to the data that EPA gathered in 2002, using a 
one-inch soil sample, which showed "there does not appear to be any evidence that the replaced 
soil is becoming contaminated during the first year since soil replacement" (Focus Group Report, 
Tab 1, p. 11) - at least seven documents disseminated through EPA Region VII's website or 
through EPA's Herculaneum Lead Smelter Community Advisory Group ("CAG") now report 
increasing lead recontamination at Herculaneum. These documents cite data and information 
conceming lead recontamination in the area surrounding HLS that EPA collected in a maimer 
contrary to the EPA Quality Manual for Environmental Programs, EPA Order 5360 A l , May 5, 
2000 ("EPA Quality Manual," which is available at http://www.epa.gov/QUALITY/qs-
docs/5360.pdf). The seven documents include the following: 

1. Lead Soil Trend Analysis Tfirough May, 2006 - Evaluation by Individual 
Quadrant, Herculaneum Lead Smelter Site, Herculaneum, Missouri (2006, 
available at 
http://www.epa.gov/region7/cleanup/superfund/herculaneum pbfrend thm mav2 
006.pdf, last visited October 19, 2006; see Tab 2). The report states the "frend 
analysis identified 14 out of 17 properties where at least one quadrant showed a 
statistically significant increasing frend [in recontamination]."^ 

2. EPA Fact Sheet: Herculaneum Smelter Site, Herculaneum, Missouri (September 
2006; distributed at the September 19, 2006 Meeting of the Herculaneum Lead 
Smelter CAG; see Tab 3). This fact sheet states: 

' Doe Run also is concemed that EPA is disseminating potentially questionable lead 
recontamination data through means other than EPA publications and websites. There have been 
numerous press reports quoting and citing EPA staff on the issue of lead recontamination at 
Herculaneum. A recent example is a July 21, 2006 article in the St. Louis Post-Dispatch. The 
article, titled Neighbors Hope Doe Run Revitalizes Land, by Benjamin Poston, reports: "Bmce 
Morrison, the Herculaneum lead cleanup project manager for the EPA, said his agency continued 
to monitor yard soils for recontamination within four-fifths of a mile from the smelter, a process 
that began in 2002. The U.S. EPA recently has detected eight samples within one-half mile of 
the smelter that contained lead contamination exceeding the acceptable federal level of 400 parts 
per million." (Tab 4). 

Note that this report includes data from early 2002 (sampling round 6) through May 2006 
(sampling round 23). EPA's Technical Report for Focus Group Recommendations makes it 
clear that sampling was conducted using a one-inch sample depth in 2002 and then switched to a 
surface scraping in 2003, indicating that the Trends Report includes data collected under two 
types of protocols, an issue that raises additional data quality questions. 
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Fact #3: Recontamination of Herculaneum, after yard clean up, house 
interior clean up, road clean up and stated efforts to confrol emissions 
from the Doe Run Smelter, has been and continues to occur. This fact is 
based on the ongoing data collection conducted by the EPA. 

3. EPA Fact Sheet: Quarterly Update for Herculaneum Lead Smelter Site, 
Herculaneum, Missouri (Febmary 2006, available at 
http://wwvv.epa.gov/Region7/news events/factsheets/fs quarterly update hercula 
neum lead smelter herculaneum mo0206.htm, last visited October 19, 2006; see 
Tab 5). This fact sheet states: 

EPA monitors for lead recontamination in surface soils every six months. 
The data indicate that lead levels are frending upward in areas within 
eight-tenths of a mile from the smelter. Data and statistics collected by 
EPA are available at: 
www.epa.gov/region7/cleanup/superfund/maior superfiind site reports.ht 
ml-
EPA has analyzed soil samples collected through the third quarter of 2005. 
These samples indicate: 45 of 62 quadrants, or 73 percent, show an 
increasing frgnd in soil lead concenfrations; 15 of 16 residences have at 
least 1 quadrant with an increasing frend of lead contamination. 

4. Letter dated December 29, 2005 from the Missouri Department of Natural 
Resources to The Doe Run Company and copying the Herculaneum CAG, the 
City of Herculaneum, EPA, Missouri Attomey General's Office, and the Missouri 
Department ofHealth and Senior Services {see Tab 6). The letter cites EPA's 
lead recontamination data and states: 

In January 2005, the DNR completed its report entitied "Analysis of Lead 
Recontamination and Deposition in Soils Adjacent to The Doe Run 
Company's Herculaneum Smelter, Herculaneum, Missouri." This report 
documented the DNR's statistical analysis of lead re-deposition data from 
periodic soil sampling and analysis conducted in Herculaneum by the 
EPA. Since the report was completed, the DNR has periodically updated 
and refined its analysis of the EPA's re-deposition data upon receipt of 
new data. These statistical analyses of the re-deposition data indicate 
significant residential soil recontamination is occurring within 0.75 mile of 
Doe Run's Herculaneum smelter. Our analysis indicate residential soils 
within the Herculaneum VPPP area and areas beyond will be 
recontaminated to unacceptable levels within relatively short periods of 
time. Soil recontamination at these rates is an unacceptable and 
unsustainable long-term outcome for the Herculaneum community. 

5. Letter dated December 23, 2005 from the Missouri Department of Natural 
Resources to The Doe Run Company, and copying the Herculaneum CAG, the 
City of Herculaneum, EPA, Missouri Attomey General's Office, and the Missouri 
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Department ofHealth and Senior Services {see Tab 7). The letter cites EPA's 
lead recontamination data and concludes: 

Based on our soil re-deposition data analyses, the DNR does not agree that 
general re-occupancy of residences in the Herculaneum VPPP area is 
protective of human health in the long-term without continued response 
actions. Under current conditions, on average, residential yards within 
one-quarter mile of the smelter would require additional clean-up in a little 
over two years, and would required continued remediation every 5 to 7 
years, based on an action level of 400 mg/kg lead in soil. The frequency 
of clean up needed to continue the use of this area as residential is 
unsustainable and unacceptable to the DNR. 

6. • EPA Fact Sheet: Herculaneum Lead Smelter Site - Herculaneum, Missouri 
(November 2005, available at 
http://www.epa.gov/Region7/news events/factsheets/fs herculaneum lead smelt 
er herculaneum moll05.htm, last visited October 19, 2006; see Tab 8). This 
fact sheet states: 

Monitoring for lead recontamination in surface soils is being conducted by 
EPA every three months. The data indicate that lead levels are frending 
upward in areas within eight-tenths of a mile from the smelter. Data and 
statistics collected by EPA are available on EPA website: 
http://www.epa.gov/region7/cleanup/superfimd/major_superfund_site_rep 
orts.html. 

7. EPA Fact Sheet: Administrative Record & Engineering Evaluation/Cost Analysis 
Report Released for Public Comment, Herculaneum Lead Smelter Site, 
Herculaneum, Missouri (March 2005, available at 
http://www.epa.gov/Region7/news events/factsheets/fs admrec eng analy pub 
herculaneum mo0305.htm, last visited October 19, 2006; see Tab 9). This fact 
sheet states: 

Monitoring for redeposition of lead in surface soils is being conducted by 
EPA every three months. The data is indicating that lead levels are 
frending upward in areas within a half mile of the smelter. EPA is 
conducting a study to determine the source(s) ofthe lead and will continue 
the quarterly monitoring program. Completion of the study is anticipated 
this summer. 

Other documents relevant to this RFC are attached hereto: 

• Quality Assurance Project Plan for a Site Characterization at the Herculaneum 
Lead Smelter, Herculaneum, Missouri, prepared by US EPA Region 7 Superftind 
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Technical Assistance and Response Team, September 10, 2001. ("2001 QAPP"; 
see Tab 10).̂  

• Addendum to the Quality Assurance Project Plan for Site Characterization for the 
Herculaneum Lead Smelter Superfund Site, August 30, 2006. {See Tab 11). 

• Quality Assurance Project Plan for Lead Deposition at Herculaneum. Missouri, 
August, 2002. ("2002 QAPP"; see Tab 12). 

m. DISCUSSION OF THE INFORMATION'S NONCOMPLIANCE WITH THE 
DQA AND EPA GUIDELINES 

The seven numbered documents listed above do not comply with the DQA and EPA 
Information Quality Guidelines because they rely on lead recontamination data collected in 
violation of the requirements of the EPA Quality Manual. EPA Order 5360.1 A2 (May 5, 2005, 
available at http:// www.epa. gov/q uality/qs-docs/5 3 60-1 .pdf) and Section 4 of the EPA 
Information Quality Guidelines state that "Agency policy has required participation in an 
Agency-wide Quality System by all EPA organizations (office, region, national center or 
laboratory) supporting environmental programs" and mandate adherence to the EPA Quality 
Manual. 

In its actions relating to soil screening at HLS, EPA has and continues to act confrary to 
the EPA Quality Manual in at least three significant ways. These violations call into serious 
question the quality of the data used to support the assertions made in the seven HLS-related 
documents disseminated to the public. Specifically, the violations include the following: 

1. EPA has ignored or abandoned a more recent and specific QAPP dated August 
2002 in favor of an older QAPP dated September 2001 without justification and 
without adhering to the requirements of the EPA Quality Manual; 

2. EPA has failed to properly implement either the 2001 or 2002 QAPPs by 
disregarding the specifications and procedures provided in the QAPPs; and 

3. EPA's ex post facto amendment of the 2001 QAPP is in direct violation of QAPP 
revision procedures specified in the EPA Quality Manual. 

^ Making data quality concems even worse, at least two, substantively different, versions of the 
2001 QAPP appear to be in circulation. The official version, which is part of EPA's Community 
Soil Cleanup Plan for the Doe Run Company Herculaneum Smelter, Herculaneum, Missouri 
(January 4, 2002), bears signatures dated September 11, 2001 and September 12, 2001. (Tab 
10). Recently, Region 7 made available a divergent version of the 2001 QAPP, which bears 
signatures dated September 11, 2001 and October 1, 2001. (Tab 13). It also contains additional 
provisions that do not appear in the official version circulated as part of the 2002 Community 
Soil Cleanup Plan. This may be a separate violation of the EPA Quality Manual's requirement 
that all implementing personnel be provided with a copy of the QAPP and be made to understand 
the requirements. (EPA Quality Manual § 5.2.2). 
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A. EPA ignored or abandoned the 2002 QAPP without justification 

EPA has confravened Section 5.2.2 of the EPA Quality Manual, which requires that "[a]ll 
QAPPs shall be implemented as approved by EPA," by failing to implement the 2002 QAPP 
when conducting the HLS lead recontamination study. Instead, EPA staff assert they are 
following the prior and less specific 2001 QAPP. 

According to EPA's October 6, 2003 Focus Group Report, the disregard or abandonment 
of the 2002 QAPP occurred because the 2002 lead recontamination study results showed that 
"[b]ased on a review of the post-intervention soil monitoring protocol, there does not appear to 
be any evidence that the replaced soil is becoming contaminated during the first year since soil 
replacement." This finding of no lead recontamination prompted EPA staff unilaterally to 
change the "post-intervention soil monitoring protocol," switching from a one-inch sample depth 
to one-quarter or one-eighth-inch deep surface scrapings; as the Focus Group Report 
memorialized, "[sjurface scraping samples are a more sensitive indicator of contamination of the 
replaced soil by lead dust and were instituted by the EPA in Herculaneum in 2003." (Focus 
Group Report, Tab 1, p. 11). 

1. Description of Violation 

EPA developed two QAPPs for use at HLS, a 2001 QAPP for site characterization and a 
2002 QAPP for assessing lead recontamination. The 2001 QAPP states as its objective, "[tjhis 
QAPP was prepared to address site characterization to determine the extent of soil 
contamination caused by operations at the Herculaneum Lead Smelter (HLS) site in 
Herculaneum, Missouri." (2001 QAPP § 1.2, emphasis added). The soil characterization work 
conducted under the 2001 QAPP resulted in the remediation and replacement of the top twelve 
inches of soil from residential yards near HLS. 

In confrast, the 2002 QAPP includes the following specific objectives: "(1) [to] 
determine if properties that have been cleaned under the soil removal program will be 
recontaminated by lead depositing from air to the extent (400 ppm or greater in top 1 in.) that 
they must be recleaned; (2) determine the rate of recontamination of soils by atmospheric 
deposition." (2002 QAPP § 2, emphasis added). 

Despite these clearly articulated and differing objectives, EPA staff now contend the 
2002 QAPP was meant only for "experimental" purposes and does not apply to the ongoing lead 
recontamination study. Instead, EPA staff assert that the 2001 QAPP applies and that they have 
been using the QAPP for measuring lead recontamination at HLS. This position cannot be 
squared with the EPA Quality Manual because there is no provision in the 2002 QAPP that states 
the QAPP is experimental, nor does the 2001 QAPP say that it applies to assessing lead 
recontamination. Moreover, EPA has taken no formal action to withdraw the 2002 QAPP or 
modify the 2001 QAPP to apply it to lead recontamination. Without such action, the 2002 QAPP 
remains confrolling as to detennining soil recontamination, and EPA's disregard or abandonment 
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ofthe 2002 QAPP in favor ofthe 2001 QAPP is improper under the EPA Quality Manual's 

requirement for EPA to implement the QAPP as written (EPA Quality Manual § 5.2.2). 

2. Proposed Conective Action and Effect 

Doe Run urges that EPA be directed to conduct the ongoing lead recontamination study 
under the terms of the 2002 QAPP. Doe Run questions whether there is a material difference in 
tiie key language of tiie 2001 and 2002 QAPPs, but EPA staff contend that the two QAPPs define 
soil sampling depths differentiy. The 2001 QAPP specifies that soil samples should be collected 
from the "upper 1 inch of soil" (2001 QAPP § 2.1), whereas the 2002 QAPP uses the tenn "top 1 
inch" (2002 QAPP § 2). Doe Run believes the two terms are synonymous and mean the sample 
should be taken from the entire top one inch of surface soil. However, EPA staff distinguish 
"upper 1 inch" from "top 1 inch" by saying "upper 1 inch" allows the collection of soil samples 
using any part of the soil within the top inch and not necessarily the entire top one inch of soil (or 
rough equivalent, consistent with practice in the field). The effect of sampling anything less than 
the flill one inch of soil is to make the test for lead recontamination more sensitive than intended 
by the QAPPs, according to the Focus Group Report. So long as EPA continues to maintain 
there is a distinction between the two terms, Doe Run requests that EPA be directed to follow the 
2002 QAPP as required by the EPA Quality Manual, since the 2002 QAPP explicitiy states tiiat 
it is to be used to determine soil "recontamination." 

B. EPA failed to properly implement either the 2001 or 2002 QAPPs 

Further, EPA has violated another provision of Section 5.2.2 of the EPA Quality Manual, 
which requires that "[a]ll QAPPs shall be implemented as approved by EPA," by failing to 
implement soil sampling procedures as stated in the 2001 and 2002 QAPPs when conducting the 
HLS lead recontamination study. 

1. Description of Violation 

The 2001 QAPP specifies that the "composite sample will be collected from the upper 1 
inch of soil." (2001 QAPP § 2.1). Similarly, the 2002 QAPP states it is intended to 
"[djetermine the rate of recontamination of soils by atmospheric deposition. That is, how much 
lead is being deposited per kg of soil (top 1 in.) per unit time." (2002 QAPP § 2). Plainly, at the 
outset, EPA staff interpreted whichever QAPP they thought they were implementing to mean 
they needed to use a one-inch deep sample, since the "post-intervention soil protocol" at that 
depth failed to produce evidence of soil recontamination and had to be changed to a "surface 
scraping" in 2003. (Focus Group Report, Tab 1, p. 11). Equally clearly, EPA is now sampling 
only the top one-quarter to one-eighth-inch of soil or a surface scraping - confrary to the 2001 
and 2002 QAPPs as written and originally implemented. Yet, despite this substantial change in 
practice, neither the 2001 nor 2002 QAPP was amended in a manner consistent with the EPA 
Quality Manual. 
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2. Proposed Conective Action and Effect 

Doe Run proposes that EPA should adhere to its stated QAPP sampling depth of one 
inch,'* until and unless there has been showTi to be an adequate and demonsfrated basis for the 
change and fiill adherence to DQA requirements. EPA should reconsider any regulatory 
decisions it has made based on the compromised data. In addition, EPA should issue notification 
to the public and cease disseminating data collected under the soil scraping sampling method 
until and unless a scientific review can be undertaken of which approach is the more valid for 
determining recontamination. Doe Run should be included as a stakeholder in any process that 
might lead to a change in EPA's established standards under the 2001 and 2002 QAPPs. 

C. EPA's ex post facto amendment of the 2001 QAPP violates EPA Guidelines 

EPA further violated Quality Manual procedures for amending QAPPs (EPA Quality 
Manual § 5.2.2) when it amended the 2001 QAPP long after the fact to "clarify" soil sampling 
depths. 

1. Description of Violation 

When EPA decided to disregard the one inch sampling standard established by the 2001 
and 2002 QAPPs, it failed to consult or inform Doe Run, a major stakeholder. It was not until 
some time later, in March 2004, that Doe Run Company became aware of EPA's change in its 
established sampling standards; and Doe Run immediately objected. Doe Run has continued to 
object to this unilateral change, from 2004 to the present. After Doe Run brought its objections 
to the attention of OSWER Headquarters staff in June 2006, EPA issued an "Addendum to the 
Quality Assurance Project Plan on August 30, 2006," some three years after the actual change 
EPA made in its sampling approach. Notably, the "Addendum" was made to the 2001 QAPP, 
which by its terms address site characterization, rather than to the more recent and more specific 

"* In discussion with EPA staff. Doe Run cited many written examples in which EPA specified 
use of a one-inch sampling depth including: (1) Work Plan for Vibumum Trend Haul Roads Site 
(July 11, 2005), "At each aliquot location, a small area will be excavated down to approximately 
1 inch into the topsoil."; (2) Work Plan for Interim Action, St. Francois County Mine Tailings 
Sites (May 2004), "At each aliquot location, a small area will be excavated with a clean frowel or 
trier dowTi to approximately 1 inch into the topsoil."; (3) Work Plan for Removal Preliminary 
Assessment and Site Inspection (Vibumum Site) (EPA-approved draft dated November 10, 
2005), "At each aliquot location, a small area will be excavated down to approximately 1 inch 
into the topsoil."; and (4) Omaha - Region VII confractor Black & Veatch, Field Sampling Plan 
(October 1998), "Each aliquot will be collected from the top one-inch of soil away from the 
influences of the house's drip zone." In response, EPA's Headquarters staff surprisingly stated 
that they believe these specifications and others may be widely disregarded as well. This would 
suggest additional DQA violations with respect to numerous other sites within Region VII (and 
perhaps other regions as well). 
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2002 QAPP which by its terms EPA explicitly adopted to examine the question of 
recontamination. In any event, the August 2006 amendment ofthe 2001 QAPP, long after 
Region 7 switched from a one-inch deep sample to a "surface scraping," is equally in conflict 
with requirements set forth in the Quality Manual with respect to both the 2001 and 2002 
QAPPs. 

EPA did not comply with Quality Manual requirements for revising QAPPs to make this 
amendment. Specifically, with regard to changes to QAPPs, the Quality Manual states: 

Because of the complex and diverse nature of environmental data operations, changes to 
original plans are often needed. The EPA Project Manager, with the assistance of the QA 
Manager as appropriate, must determine the impact of such changes on the technical and 
quality objectives of the project. When a substantive change is wananted, the originator 
of the QAPP shall modify the QAPP to document the change and submit the revision for 
approval by the same authorities that performed the original review. Only after the 
revision has been approved and received (at least verbally with written follow-up) by 
project personnel, shall the change be implemented. [EPA Quality Manual § 5.2.2.] 

Section 5.2.2. of the Quality Manual requires that amendments be approved before the change 
takes place. In this case, EPA sought to memorialize the change ex post facto in 2006, long after 
having made the switch in sampling procedure in 2003. Moreover, the EPA Project Manager has 
an affirmative duty under EPA Quality Manual § 5.2.2 to review the QAPP annually and propose 
changes as necessary, yet did not propose any changes for more than three years. In addition, 
EPA provided no analysis of the change's impact on the "technical and quality objectives of the 
project." 

The EPA Quality Manual states that quality planning "is an absolutely essential 
component of project management and the QAPP provides the mechanism for documenting the 
results ofthe planning process. This planning must include the 'stakeholders' {i.e., the data 
users, data producers, decision makers, etc.) to ensure that all needs are defined adequately at the 
outset and that the planning for quality addresses the specific needs defined." (EPA Quality 
Manual § 5.1). As discussed above, EPA did not consult with Doe Run, a major stakeholder. 

2. Proposed Conective Action and Effect 

Doe Run urges EPA to invalidate the 2006 Addendum to the 2001 QAPP and adhere to 
its established QAPP sampling depth of one inch, until and unless there has been shown to be an 
adequate and demonsfrated basis for the change favored by EPA staff. EPA should reconsider 
any regulatory decisions it has made based on the compromised data. In addition, EPA should 
issue notification to the public and cease disseminating data collected under the soil scraping 
sampling method until and unless a scientific review can be undertaken of which approach is the 
more valid for determining recontamination. Doe Run should be included as a stakeholder in 
any process that might lead to change of EPA's established QAPP standards. 
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Adherence to EPA's promulgated procedures for establishing, implementing and 
amending a QAPP will maintain the credibility of EPA's sampling programs and results. It will 
also assist the public, elected officials and Doe Rim in assessing and acting upon the results of 
sampling that is conducted in a manner consistent with good scientific practice, transparency and 
objectivity so as to maximize its usefulness for protecting public health. The blatant disregard of 
EPA's data quality requirements and established procedures that has occuned with respect to the 
HLS site should not be tolerated by the Agency and must be conected promptly, as required by 
tiie DQA. 

Respectfully submitted. 

IChouane Ditthavong 

KD 

Enclosures 





% ^ S 2 j ' UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

^ ' " ^ REGION Vll 
901 NORTH STH STREET 

KANSAS CITY, KANSAS 66101 

1 4 MAY 2007 

Khouane Ditthavong, Esq. 
King & Spalding, LLP 
1700 Pennsylvania Avenue, N.W. 
Washington, D.C. 20006 

Re: Request for Conection (RFC) regarding EPA's Dissemination ofinformation 
with respect to fhe Doe Run Herculaneum Lead Smelter Site, Herculaneum, rl 
Missouri (RFC #07001) 

Dear Mr. Ditthavong: ^ 

This letter is in response to your Request for Conection (RFC), on behalf of The 
Doe Run Company (Doe Run), dated October 19, 2006, and received by the U.S. 
Environmental Protection Agency (EPA), pursuant to the Guidelines for Ensuring and 
Maximizing the Qiiality, Objectivity, Utility, and Integrity of Information Disseminated 
by the Environmental Protection Agency (EPA Guidelines). Your request cites a number 
of concerns with EPA's soil recontamination data for the Herculaneum Lead Smelter Site 
(Site) in Herculaneum, Missouri. Specifically, you state that the soil recontamination 
data does not comply with the EPA Guidelines, the EPA Quality Manual 5360 A l (May 
5, 2000), or tiie EPA Order 5360.1 A2 (May 5,2000), because the data were not collected 
in accordance with the appropriate Quality Assurance Project Plan (QAPP), and that EPA 
improperly changed its soil sampling procedures at the Site. 

EPA's soil recontamination data for the Site is periodically analyzed for statistical 
frends, and the analysis is posted on EPA's website. In consideration ofthe specific 
concems raised in your letter, EPA conducted a thorough review ofthe QA and sampling 
procedures associated with the soil recontamination data for the Site. Based on this 
review, EPA acknowledges that tiiere are documents in the record which may cause 
confiision as to the soil sampling collection procedures utilized by EPA. This response 
seeks to eUminate any confiision and describes EPA's plans to clarify certain documents 
at issue. EPA wants to confirm, however, that the soil recontamination data was, and still 
is being properly collected consistent with the procedures described in the Quality 
Assurance Project Plan for a Site Characterization at the Herculaneum Lead Smelter̂  
(2001 QAPP). 

' Quality Assurance Project Plan for a Site Characterization at the Herculaneum Lead Smelter. EPA, 
September 2001. 



Background 

In accordance with EPA Order 5360.1 A2, the EPA Quality Manual and tiie EPA 
Region 7 Quality Management Plan, Revision No. 2 (August 21, 2001), the Region 
prepares a Quality Assurance Project Plan (QAPP) for activities performed by or for the 
Region tiiat involve environmental data generation or use. Al l QAPPs for the Site were 
prepared in accordance with EPA Requirements for QA Project Plans, EPA QA/R-5 
(March 2001), and approved by the EPA project manager and the Regional QA Manager 
or their designee, prior to the initiation ofthe environmental data generation or use 
activity. 

Soil data collected by EPA at tiie Site is collected in accordance with the 2001 
QAPP.^ The 2001 QAPP was originally developed for purposes of performing 
characterization of soils at the Site, and oversight of Doe Run's soil characterization and 
excavation activities pursuant to an Adminisfrative Order on Consent (AOC).'' In 
Febmary 2002, EPA detennined it was also appropriate to use the 2001 QAPP for 
purposes of collecting soil samples to determine whether recontamination of residential 
yard soils with lead may be occurring. 

2001 OAPP 

The 2001 QAPP specifies that surface soil samples "will be collected from the 
upper 1 inch of soil" with a clean, dedicated stainless steel spoon. No measuring device 
is used or required during sample collection; therefore samples are collected from the 
upper portion ofthe 1 inch soil horizon, so as to ensure that a depth of 1 inch is not 
exceeded. Pursuant to tiie AOC, Doe Run also follows the 2001 QAPP for purposes of 
soil characterization at the Site and collects samples in the same manner, with no . 
measuring device. 

It is to be noted that the 2001 QAPP envisions collection of soil samples from the 
upper inch of soil; it does not specify where, within that upper inch, the sample is to be 
collected. Since implementation ofthe QAPP, EPA has not altered the manner in which 
it has collected soil samples at the Site, whether for purposes of soil characterization or 
soil recontamination nionitoring, despite any statements that suggest otherwise in tiie 
Techmcal Report for Focus Group Recommendations, Herculaneum, MO, October 6, 
2003 (Focus Group Report). To clarify confiision that has been caused by the Focus 
Group Report, a memorandum has been added, upon release of this response to you, to 
the Site File and Adminisfrative Record. This memorandum responds to inaccurate 
statements in the Focus Group Report. Al l future EPA disseminations ofthe Focus 
Group Report will include this memorandum. A copy ofthis memorandum is enclosed. 

^ Your request notes the existence of more than one version ofthe 2001 QAPP, bearing signature pages 
dated in September 2001 and October 2001. However, the two versions of the 2001 QAPP do not differ in 
regard to sample depth or collection methodology. 
' Admmistrative Order of Consent, Docket No. RCRA-7-2000-0018 and CERCLA-7-2000-0029 (AOC). 



On August 30, 2006, EPA issued an addendum to tiie 2001 QAPP, for purposes of 
clarifying the sample collection methodology EPA has consistentiy implemented at the 
Site. This addendum was issued in response to questions by Doe Run regarding sample 
collection methodology by EPA and Doe Run under the 2001 QAPP and AOC. The 
addendum, which has inadvertently contributed to further confusion ratiier than 
clarification, in fact did not modify or change what was already being implemented in 
practice by EPA pursuant to the 2001 QAPP since its inception. A new memorandum, 
upon release ofthis response to you, has been added to the docket. All fiiture 
disseminations ofthe 2001 QAPP will include a dissemination of tiiis clarifying 
memorandum. A copy of this memorandum is enclosed. 

2002 OAPP 

In August 2002, EPA developed a Quality Assurance Project Plan for Lead 
Deposition at Herculaneum, Missouri (2002 QAPP). The stated purpose of the 2002 
QAPP is to assess whether recontamination is occurring at the Site. Part ofthis 
assessment includes recontamination monitoring, using composite surface soil samples, 
to observe what is occurring in excavated surface soils at varying distances and directions 
from tiie smelter. The 2002 QAPP did not replace tiie 2001 QAPP, but instead 
memorializes this soil sampUng plan and describes additional techniques, namely air 
monitoring and soil boxes, to be used in conjunction with the soil samphng to evaluate 
deposition rates from smelter operations. The methods for soil sampling remain as 
specified in the 2001 QAPP, which was included as an addendum to the 2002 QAPP. 
The additional monitoring techniques described in the 2002 QAPP were later 
discontinued. Preparation of the 2002 QAPP to address the samphng plan and additional 
monitoring techniques does not invalidate or otherwise affect the previous 2001 QAPP 
sampling procedures. EPA intended for the procedure used for recontamination sampling 
ofsurface soil to be the same as that used for characterization sampling ofsurface soil. 
This was done to provide consistency between soil recontamination monitoring data and 
data to be used in risk assessment and soil excavation decisions for the site. 

In addition, you note statements in the 2002 QAPP regarding the "top 1 in. of 
soil". These statements refer to how the rate of soil recontamination would be expressed 
using modeling techruques, and were not intended to modify the sample collection 
methodology. 

Conclusion 

Based upon the above analysis, I have concluded that the methodology used to 
obtain soil recontamination data is consistent witii EPA's objectives of quality, 
objectivity, utility, and integrity. Therefore, no conections to the data obtained from that 
methodology are wananted, however, as noted above, EPA has implemented the 
following steps to clarify any potentially confusing statements in the documents noted: 



1. EPA has issued a memorandum to respond to inaccurate statements in the Focus 
Group Report which suggest that EPA instituted a change in its surface soil 
sampling methodology. 

2. EPA has issued an addendum to the 2001 QAPP to supersede the August 2006 
addendum, and to clarify that in practice, and since inception of the 2001 QAPP, 
EPA's soil samples have been collected from the upper portion of the 1 inch soil 
horizon so as to ensure that a depth of 1 inch is not exceeded. 

Thank you for alerting EPA to your concems. We will continue to work with Doe 
Run on implementation ofthe AOC and other matters that relate to the Site. 

If you are dissatisfied with this decision, you may submit a Request for 
Reconsideration (RFR). The EPA requests that any such RFR be submitted vvdthin 90 
days ofthe date of EPA's response. Ifyou choose to submit a RFR, please send a written 
request to the EPA Information Quality Guidelines Processing Staff via mail 
(Infonnation Quality Guidelines Processing Staff, Mail Code 281 IR, U.S^ EPA, 1200 
Pennsylvania Avenue, N.W., Washington, D.C. 20460); elecfronic mail 
(qualitY(S),epa.gov); or fax [(202) 565-2441]. If you submit a RFR, please reference the 
request number assigned to the original Request for Conection (RFC #07001). 
Additional information about how to submit a RFR is listed on the EPA Information 
Quality GuideUnes website at www.epa.gov/qualitv/iDformationguidelines. Please, 
contact Dana Skelley at (913) 551-7923, should you have any questions about this 
response. 

Since] 

fohn B. Askew 
Regional Administrator 

Enclosure 
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MEMORANDUM 

SUBJECT: Response to Focus Group Report Statements 
Herculaneum Lead Smelter Site ^ 

FROM: Bmce Monison, Project Manager M^^-*'^'^^'''''^ 
SUPR/FFSE 

TO: Site File and Adminisfrative Record ^ 
3 

The Technical Report for Focus Group Recommendations, Herculaneum, MO, 5 g 
dated October 6, 2003 (Focus Group Report), was prepared by Dr. C. Scott Clark from ^ |_ 
tiie University of Cincinnati and Dr. David A. Sterling from Saint Louis University and 3 
funded by the Environmental Protection Agency (EPA). Their report examined 
development of a site-specific, health-based cleanup standard and action sfrategy for lead 
dust contamination present in home interiors. As part of this process, they provided 
analysis of ongoing response actions to address lead contamination at the site, including , 
review of site-specific environmental data, as well as recommendations for site-specific 
sampling protocols and additional actions to be taken to address interior dust. 

This memorandum is being provided to respond to inaccurate statements in the 
Focus Group Report suggesting that EPA instituted a change in the protocol for 
collecting surface soil samples used to evaluate potential lead recontamination. The 
Focus Group Report indicated that EPA's surface soil samples were collected by 
sampling the top one-inch soil horizon, and that EPA instituted a new surface soil 
scraping protocol in 2003 whereby surface soil samples were collected from less than the 
entire one-inch soil horizon. Specifically, the Focus Group Report states that: 

"Since soil recontamination would be initiated with the top layers of soil 
becoming contaminated from fallout or ground level fransport of lead 
containing particles, the top one-inch soil lead sample would not readily 
reflect such contamination. Surface scraping samples are a more sensitive 
indicator of contamination of the replaced soil by lead dust and were 
instituted by the EPA in Herculaneum during 2003. We did not have the 
opportunity to review tiie additional surface soil sampling data and so 
cannot comment on those results. If a written protocol is not yet prepared, 
a protocol for a soil-scraping sample is available in tiie Protocol from the 
Three City Urban Soil-Lead Abatement Demonsfration Project (EPA 
1993)." 

.ED 



In actuality, the EPA did not institute any changes in its surface soil sample 
collection protocol. Consistent with the September 10,2001, Quality Assurance Project 
Plan (QAPP) for the Site, surface soil samples had always been collected from the upper 
portion ofthe one-inch soil horizon so as to ensure that a depth of one inch was not 
exceeded because exact measuring devices are not used when collecting sample aliquots. 
At the time of the Focus Group Report, EPA evaluated its surface soil sample collection 
protocol and concluded it was appropriate for use in investigating the potential 
recontamination of surface soil. The EPA continues to collect surface soil samples at the 
Herculaneum Lead Smelter Site from .the upper portion of the one-inch soil horizon, 
consistent with tiie September 10,2001, QAPP for the Site. 



^ *° UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

"""""^ REGION VII 
901 NORTH STH STREET 

KANSAS CITY, KANSAS 66101 

MAY 0 9 2007 

MEMORANDUM 

SUBJECT: Addendum to the Quality Assurance Project Plan (QAPP) for Site 
Characterization for the Herculaneum Lead Smelter Superfund Site 

FROM: Bmce A. Monison, RPM ^ V w - - ^ ^ 
SUPR/FFSE «̂  «5 

TO: EPA Quality Assurance Branch 

This Memorandum is intended to supersede the previous addendum approved on 
September 5,2006. 

At the Herculaneum Lead Smelter Superfund Site surface soil samples are 
collected in accordance witii tiie September 10, 2001, Quality Assurance Project Plan 
which states that samples are to "be collected from tiie upper 1 inch of soil". In practice, 
since the inception ofthe 2001 QAPP, EPA's samples are collected from the upper 
portion ofthe 1 inch soil horizon so as to ensure that a depth of 1 inch is not exceeded 
because exact measuring devices are not used when collecting sample aliquots. 

E C V C L E D 
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1.0 PROIECT M.ANAGEiMDNTT 

1.1 DISTRIBUTION LIST 

Region V l l EPA 

Region VII START 

Joe Davis, USEPA Project Manager 
Bab Dona, USEPA SuperFund QuaJitj' Assairance 
Coordinator 

Ryan Schuler, START Piojtct Manager 
Hieu Q. Vu. START Program Manager 
Ted Faile, START Quality Assurance ^^a,̂ ager 

1.2 PROIECT/TASK ORGANIZATION/SCOPE OF W O R K 

Ryan Schultr, of the U.S. Environmental Protection Agency (USEPA) Region VII Superfund Technical 

Assessment and Response Team (START), will serve as the START Project Manager for the activities 

described in this Quality Assurance Project Plan (QAPP) to be conducted at tlie Herculaneuro Lead 

Smelter Site in Herculaneum, Missouri. He will be responsible for overall coordination of site activities, 

ensuring implementation of the QAPP, and providing periodic updates to the client conceming the status 

of the project, as needed. Joe Davis will be the USEPA Project Manager for this acrivirv-. 

Eight to ten START members will comprise the field/'sampting team. The team will be responsible for 

assisting EPA with surveying activities, obtaining access to sampling properties, acquisition and 

calibration of sampling equipment, sample collectioo, field screening, documentation of residential 

property conditiotis and field activities, and coordination of laboratory analyses. The ST-ART Quality 

Assurance (Q.A) Manager will provide technical assistance, as needed, to ensure that necsisary QA 

issues are adequately addressed. 

This QAPP was prepared to address site characterization to determine tits extent of soil con'.atnination 

caused by operations at the Herculaneum Lead Smelter (HLS) site in Herculaneum, Missouri. In 

addition, air monitoring stations vy-ill be established to document fugitive releases of airbome 

contaminants. The scope of work includes obtaining property access, siu-vsyir.g/marking sampling cells 

at each propertv-, collection of surface soil samples for field screening and laboratory ara^-aes, and 

collection of a.Tibie.':: air sair.ples at several locations near the HLS site. 



Although an attempt will be made to adhere to this QAPP as much as possible, ;he proposed activiti:s 

may be altered in the field if warranted by site-specific conditions and/or urjforeseen hindrances that 

prevent any aspea of tliis QAPP from being implemented in a feasible maansr. Such deviations wili be 

recorded in the sits logbook as necessary. This QAPP will be available to the field team(s) at all times 

duiing sampUng activities to serve as a key rcfereuce for the proposed activities described herein. 

1.3 P R O B L E M DEFE^ITION/BACKGROUND/SITE DESCRIPTION 

Tliis QAPP was prepared by the Tetra Tech START to address imminent and long-term concerns that 

couid impact human health and/or the environment at the HLS site (si'e), where metais-contaminated 

soils (predominantly lead, cadmium and zinc) have been identified during previous sampling activities. 

ThehXS site is located ai 881 Main Street in Herculaneum, Missouri, about 25 miles south of the St, 

Louis metropolitan area (see Attachment A - Figure 1: Site Location Wap). The sits property is 

approximately 52 acres in size. An approximately 34-acre slag disposal pile is located south of the 

smeher in a horseshoe bend of Joachim Creek. The slag pile is located inthe floodplain of Joachim 

Cretk, in an area classified as a wetland. The smelter site is bordered on the east by the Mississippi 

River and on the north and west by residential areas. South of the smelter is the shg pile and wetiand 

area. The slag pile is bordered to the east, west, and south by Joachim Creek, and to the north by 

residential areas and the smelter facility (see Attachment B - Figure 2: .Aerial Photography). The slag 

pile and most of fhe smelter facility are located in Jefferson County, Section 29, T. 41 N., R.S E... 

although the northern portion ofthe facility extends into Section 20. Geographic coordinates ofthe site 

are 38 15' 19.0" north latitude and 90 22'56.7" west iongirvids. 

The site is an active lead smelter, the largest of its kind in the United States. KLS began operations in • 

1892 as part of the St. Joseph Lead Company. In 1986, it became part ofthe newly formed Doe Run 

Company (Doe Run), a joint venture ofthe Fluor Corporation and the Kcmes',s.ke Mining Conipany, In 

1990, the Fluor Corporation became the sole owner of Doe Run. The site consists of three inain areas: 

(1) the smelter plant, located on tlie east side of Main Street; (2) the slag storage pile; and (3) office 

buildings on the v.'cst side of Main Street. 

The foliowir.g major processes cccur at th? HLS site; ( l j siruering, sme'.tir.s, ar.c ref;nitis of itad eve; 

2 KOtl/CnKT.M 



(2) sulfuric acid production from waste sulfiir-containine gases generated by the sintering operation; and 

(3) 'A-astewater treatment. The smelting operation generates a molten slag, 20 percent of which is sent to 

a slag storage pile as waste. Tne slag pile occupies approximately 24 acres in the floodplain of Joachim 

Creek, and is up to 40 feet tall in some sections. In 1995, durir.g a major fiood event, watsr reached 

several feet up the sides of the stag pile. The site also generates stack air emissions from the smelter zn6 

fugitive air emissions from various operations (MDNR, 1999). 

Several investigations have been conducted at the site, i.tcludlcg a Preliminary Asstssmcnt/' Screening 

Site Inspection by the EPA in 19S0, a multimedia compliance inspection by the EP.A in 1995, a 

Preliminary Ecological Risk Assessment for Fish and \V:ldlife Habitats by the U.S. Fish and Wildlife 

Ser\'ice (USFWS) in 1998, and a Preliminary Assessmer;! by ths Missouri Department of Natural 

Resources (MDNR) in 199S and 1999. In addition to these state and federal lead investigations, the 

facility has collected and submitted to the state a large quEntity of environmenta! data pursuant to 

Missouri's site-specific State Implementation Plan (SIP) established under the Clean Air .'\ct (CAA), 

National Pollutant Discharge Elimination System (NPDES) permit, Metallic Minerals V.'aste 

Management Act permit, and voluntary soil cleanup efforts in the surrounding Herculaneum community. 

Based on previous investigations, primary metal ccntamL-ants La the slag pile include arsenic, cadmium, 

copper, lead, nickel, and zinc. The slag pile has been paniallv inundated by flood waters in the past. The 

USFWS identified significant concentrations of lead, cadmium, and zinc LT floodplain soils; significant 

concentrations of lead and zinc in river sediments; and s^aiiilcajit zinc concentrations in surface water 

samples collected from drainage ditches on tiis Joachim C.'eek floodplain. 

Slack end fugitive emissions from the site, and fall-out from these emissicms, have resulted in releases of 

lead, cadmium, and sulfur dioxide to the air and soil. Sir.re 19S0, the smelter's emissions have been 

regulated under general and site-specific regulation esta'riished in the SIP. Lead emissions at one air 

monitoring station near the site have consistently been above tr.f; 1.5 microgram per cubic meter ( g-'m') 

Nationa! .Ambient Air Quality Standard (NAAQS), since i : was installed in 1992. Due to the coniinued 

noncompliance with the N.A.AQS standard, new ST? regiristior.s sre being developed by ths site and 

NDNR. 



Soil sanipling has shown lead levels as high ai 12,800 parts per million (pp.m) in the surface soils of 

homes surrounding the smelter. A 1992 Jefferson County Htalth Depanment study identified 13 homes 

near the site where children had lead levels greater titan 15 micrograms per decaliter ( g/dl). Twelve of 

these 13 homes had lead levels in the soil rangmg from 1,000 to 3,500 ppm. and one had lead leveis in 

the soil up to 999 ppm. Thirteen cut of 2 I birrs tested as part ofthe USFWS study showed clinical or 

subclinical lead poisoning based on liver analvsis. Fish and tissue samples collected during this study 

had lead concentrations up to 7.5 ppm. Under a groundwater monitoring program conducted at the site 

since 1980, lead and cadmium concentrations in the groundwater periodically have been found above the 

respective ma.\imum conta.nninant levels (MCls) esteblished under the Safe Drinking Water .Act. Tbe 

MCLs for lead and cadmium are 15 parts -per 'million (ppb) and 5 ppb, respectively. 

In August of 2001, EPA was notified by a Herculaneum citizen of a grey powderj' substance on the roads 

in the town. Further investigation identined the substance containing lead at 300,000 ppm or 30%. 

Additional field screening identified the trucks delivering lead concentrate to the Doc Run Smelter as the 

likely source of the material along the haul routes in the town. 

1.4 PROIECT/TASK DESCRIPTTON 

The activities described in this Q.A?? will address the following: 

A . The extent of soil contamination in residential yards, day-care facilities, areas in schoolyards 

frequented by children, parks, and all c;hcr child high-use areas affected bythe HLS operations 

located east of and adjacent to U. S. Highway 61 and north of Joachim Creek in the township of 

Herculaneum. In addition, all residen::=l7£rds and child high-use areas adjacent to or north of 

Old Route 61 Highway bet.veen the Jcichim Creek overpass and U.S. Highway 61 shall be 

characterized. This includes all residential lots owned by the Doe Run Company and vacant 

residential lots. 

B, Tf the results of the site chsracterlzaiica along haul routes conducted in item A above indicate 

that high levels of surface soil cc::tam;r.£iion exists beyond the boundaries specified, 

sampling will be conducted to deiinectj the extent ofthis cont?.inination in residentia! yards, 

day-care facilities, areas in ;chc.c".>3rc; frequented by chiidre.-. parks, and all other high use 
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areas a.ffected by the RLS .operations. 

1.5 Q U A L I T Y OBJECTIVES ANI> CRITERLA FOR MEASUREMENT DATA 

The QA objective for this project is to provide valid data of known and documented quality. Specific 

Data Quality Objectives PQO's) are discussed in terms of accuracy, precision, completeness, 

representativeness, and comparability. 

For this project, accuracy is defined as tlie ratio, expressed as a percentage, of a measured value to a true 

or reference value. The measurement pnDcess of a contaminant concentration includes separate field and 

laboratory measurements. Errors are associated with each cf these two types of measurements. These 

errors W'ill be quantified and expressed as a measure of accuracy. The analytical component of accuracy 

will be expressed as Percent Recovery based on the analysis of lab-prepared spike samples and 

Performance Evaluation (PE) audit samples. 

Precision for this project is defmed as a measu.-e of agreeratnt among individual measurements of the 

same property and will be expressed via duplicate samples. The overall precision is assessed by 

collection of duplicate or collocated samples. Approximately 10% of duplicate/collocated samples is 

anticipated. 

Data completeness will be expressed as the percentage of data generated that is considered valid. A 

completeness goal of 100% v.-ill be applied to this project; however, if that goal is not met, site decisions 

may still be made based on the remaining data. No specific critical samples have been ideniified forthe 

project. 

Representativeness of collected samples is facilitated by establishing and following criteria and 

procedures ide.ntifiad in this Q.APP. 

Data comparabilitN' is achieved by requiring all data generated for the project be reported in coinmon 

units. The following table l i r^ the various t> pes of data that wil! bt generated and the specific reporting 

units. 
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P A R A M E T E R 

N'etals in Soil by X-ray Fluorescence Spectrometer (XRF) ppm 

Nljlals in Soii by Laboratory Analysis milligrams per kilogram (mg/kg) 

:̂̂ '.̂ Is tc Ai r microjTzms per cubic meter ( g/m') 

S^moled A i r Volume at Standard Temperature and Pressure 
(STP) 

cubic meters at STP (m' STP) 

Sinipling Flowrate at STP cubic meters per minute at STP (mVmin STP) 

V.'ind Sp^sd miles per hour (mph) 

V.'ir.d DL-sction (Field Report) degrees on an azimuth compass 

Ttcipcrinire degress Farenheit( F) 

Barometic PTESSUTE (not corrected to sea level) millimeters of mercury (mm Hg) 

TiiEt miUtary time (OO;0O - 24:00) 

Dste month/day/yeai 

1.6 SPECIAL TRAINING REQUIREMENTS/CERTIFICATION 

A l l site persoanet will be required to have completed a basic 40-hour healtii and safety (Hazardous 

W'asie Operations and Emergency Responss [HAZWOPER]) training course and annual refreshers. 

Familiarization with the Niton™ XRF and its operating procedures vvill also be necessary for tlie START 

rceaibers. 

1.7 DOCUMENTATION AND RECORDS 

ST.ART 5trso.nneI will maintain a field logbook to record all pertinent activities associated with the 

sampling events, Ap>propriate documentation pertaining to photographs taken by ST.ART will also be 

recorded in ths field logbook. Information pertaining to all samples (i.e., sampling dctes.'tiraes, 

locadons, etc.) collected during this event will be recorded on saraple field sheets generated by START. 

La'oels generated by START wili be affixed to sample containers, identifying sample numbers, dates 

cc llecttd, and requested anaiyses. Chain of custody records will be completcd.''raainta!ned for all 

saziclss -TOm the time of their collection until thev ai-e submitted to the laboratorv for analvsis. 



A health and safety plan wiii be prepared by ST.ART prior to the field activities that will address site-

specific hazards. The health and safety plan will be reviewed and signed by all field personnel prior tc 

field work, indicating that they understand the pla:; and its requirements. Copies of the plan will be 

available to all personnel throughout the sampling activities. 

2.0 MEASUREMENT/DATA ACQUISITION 

2.1 SAMPLING PROCESS DESIGN 

The proposed sa.Ttpling scheme for this project will be in accordance with the Removal Program 

Representative Sampling Guidance, Volume 1; Soil, OSWER Directive 9360.4-10, November 1991, and 

judgmental (based on the best professional judgement of the sampling team). The sampling design 

proposed in the follov/ing paragraphs has been selected to identify the extent of soil contamination at the 

site. The proposed number of samples is a balance between cost and coverage and represents a 

reasonable attempt to meet the study objectives while staying whhin the budget constraints'of a typical 

site investigation. 

Tlie characterization sampling will be conducted in a priority hierarchy as follows: 

1. Residential yards where a known child under 7 years old resides. 

2. Residential yards along the primary and secondary concenfrate haul routes, 

3. Child high use areas. 

At a minimum, residential properties located in the previously identified area will have four quadrants 

established around the home, which will radiate out 50 feet from each side of the home. In each 

quadrant, a nine-aliquor composite sampie will be collected from the upper 1 inch of soil and screened . 

with a Niton™ XRf . Therefore, a minimum of 4 four samples will be collected from each resedentiai 

property. Soi! samples will not be collected from within 3 feet ofthe residential dwellings to reduce the 

potential lead-based paint contribution to soil-lead concentrations. In addition, multi-aliquot surface soil 

samples will be taken at the drip line of each strucuire where a child tmder 6 years old with eisvaled 

blood lead is known to reside. Multi-aliquot surface ioil samples wil! also be collected from any play 

arias, gardens, sand piles, unpaved driveways, and othsr areas appearing to be frequented by children. 

The number cf alicuoTS for these arsas will be cspendent upon size, but, tr. general, will follow the 
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aliquot density used for the quadrants. 

.A 9-aliquot soil sample will be collected from the five-foot section of residential yards and high child use 

areas adjacent to roads used as haul routes by the Doc Run Company and within the first 50 yards of the 

streets intersecting with those haul routes. 

In addition to soil sampling al residentia! properties, indoor dust samples will be collected at residential 

homes which meet the one of the follov/ing criteria; 1) homes which have a child less than 6 years of 

age; and 2) homes which have an XRF screening concentration of greater than 10,000 ppm from any area 

of the yard. 

For locations where there are no residences, a center point, depicting a possible future building site, will 

be established and flagged. From the center point, four quadrants will be established, which will radiate 

out 100 feet in each compass direction, and the aforementioned sampling protocols will be completed 

(e.g. collecting a nine-aliquot composite from each quadrant). 

If the results of the screening characterization conducted indicate that surface soil contamination exists 

(i.e., lead concentrations greater than 400 ppm) beyond the specified limits, further sampiing will be 

conducted cn properties beyond the defined sampling. 

In addition to soil sampling, four to five ambient air sampling apparatus will be established at several 

locations near the smelter to determine the potential impact of transporting lead materials from and to the 

smelter. Specific monitoring locations will be based on field judgment. The monitoring locations will 

include high traffic and low traffic areas, in order to study any differences. The sampling apparanis will 

include Hi-Vol and PM-10 Hi-Vol air monitoring instruments. The air monitoring instruments will be 

placed on the ground. At least one Hi-Vol and one PM-lO Hi-Vol will be collocated at one location. 

A summar)' of anticipated samples to be collected for this project is provided in the following table. The 

exact number will depend on field screening results, as previously described. Appro.ximately 10 percent 

of all screening samples will be collected for laboratory confirmation analysis. 
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Matri.x 

Number of Sarnples 

Laboratory Analyses' Matri.x • Field Screening 
(Lead) 

Laboratory 
Laboratory Analyses' 

Soil 4000 400 Lead, cadmium, arsenic, zinc, nickel 

Dust NA 250 Lead, cadmium, arsenic, zinc, nickel 

Air NA 200 Lead, cadmium, arsenic, zinc, nickel 

NA = Not Applicable 
' Sec Section 2.4 for details pertaining lo analyses. 

2.2 SAiVIPLING METHODS REQUIREMENTS 

Soil samples will be collected following the EPA Region 7 SOP ff2231.12A; ERT #2012; "Soil 

Sampling". Confirmation soil samples will be collected with a clean, dedicated stainless steel spoon and 

homogenized in a clean, dedicated aluminum pie pan. The samples will be screened with the XRF after 

homogenizing the soil, and three consecutive XRF readings will be collected. The three homogeniied 

XRF readings will be recorded on a field sheet. Screening samples using the XRF will follow EPA 

Region 7 SOP if 4231.707A. The location of tlie XRF readings (as well as confirmation sample location, 

if necessary) will also be recorded on each field sheet. Confirmation sam.ples will be transferred directly 

into the appropriate container for analysis. The sam.ples will be submitted to a subcontracted laboratory. 

Indoor dust sa.-npling will be conducted in accordance with EPA Region 7 SOP f4231.11A with a minor 

modification to include the use of e hand-held elect-ic vacuum sweeper. .A dedicated filter will be used 

for each sample. The dust sample will be collected from an adequate area to provide a minimum of 5 

grams of weight. The sampling area will include high traffic areas, children bedrooms, and/or 

undisturbed areas. Pertinent sampling infontration will be documented on field sheets. The dust sample 

will be transferred directly into a dedicated ziplock bag and labeled for laboratory analysis. 

A l l ambient air sampling will be accomplished using Hi-Vo! and PM-10 Hi-Voi Air Samplers 

(manufactured by General .Metals Work, Inc., Village of Cleves, Ohio), or equivalent The samplers will 

be operaied in accordance with EPA Region 7 SOP No. 23 14.1 A and No. 2314.2.A e.xcept where • 

procedures difTer from this QAPP. In all cases, the policies described in this QAPP shall take precedence 

over other EP.A SOPs. Each sampler will be positioned on the ground ievsl. Suitable supporting 

structures mseting all local and Federal sar'ety codes will be used. Samplers \MI! be operated 
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continuously for a 24-hour C+lOVo) samplina duration. Sampler start and conapietion times will be 

referenced to 2400 hours. 

Air samples may be voided by fhe EPA OSC or START Project Manager under the following conditions: 

(1) If the sampling duration is outside the 21.6 to 26.4 hour limit, (2) evidence of sample tampering is 

cbser.-ed; cr (3) sample is known to be unrepresentative (due to contamination, sampler failure, etc.). 

One meteorological station will be established for the air monitoring. The station will be sited and 

operated in accordance with "Quality Assurance Handbook for .Air PoUution Measurement Systems: 

Volume TV Meteorological Measurements", EP.A-600/4-82-060, August 1989, Specifically, the station 

wil! measure wind direction, wind speed, and temperature fiom a height of 10 meters. Data logging wil! 

be accomplished electronically using an averaging tirae of 1 hour Surface pressure (not conrected to sea 

leve!) will be recorded hourly. If larger scale meteorological data are required, such "synoptic" data will 

be acquired from the nearest US Geological Survey stream recording station or &om the nearest 

reporting airport. 

Disposal of investigation-derived wastes (IDW) and procedures for equipment'pcrsonal decontamination 

will be addressed in a site-specific health and safety plan prepared by the Tetra Tech START. In 

general, it is anticipated that most IDW will consist of disposable sampling stipplies (gloves, paper 

towels, etc.) that will be disposed of off-site as uncontaminated debris, 

23 S.AMPLE HANDLING ,AND CUSTODY REQtJIRE>IENTS 

Samples will tie collected in accordance witii procedures defmed in Region V l l EP.A SOP 2130.4B. 

Chai.T of custody procedures will be maintained as directed by Region VD EPA SOP 21 J0 .2A, Samples 

will be accepted by the contracted laboratory according to their specific procedures and SOPs. 

Al l soii sample containers will be placed in plastic bags to control spillage in case the containers break 

during shipment. Soil and dust samples will be placed in coolers containing packing material and 

enough ice to ensure that the temperature of the sample; does no: c:^ct-d 4 C. Necessary paperwork for 

al! ssmples, including chain of custody records, will be completrd b>' iht Tetra Tecb ST.^JIT and 
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maintained with the coolers until delivery :o ths Ubcrztory. If shipment of the samples is required via: [, 

commercial service, each cooler lid will be securely taped shut, and two custody seals will be 

signed/dated and placed across the lid opening. The samples wiii be submitted to the receiving " 

laboratory by START personnel in a time-efficient manner to ensure that the applicable holding times 

are not exceeded. 

M S A N A L Y T I C A L METHODS REQUIREMENTS , . ' 

The samples will be analyzed at a pre-qualified laboratory contracted by the Tetra Tech ST.ART, 

according to the EPA methods listed in the following table. Detection li.mits that are typically reported 

by those methods are expected to be adequate for this activity. The requested analyses have been * 

selected based on past sampling data and historical information collected for the site: 

j Analytical Parameter' EPA Method Number 

1 SOIL<T)UST 

1 Lead, cadmium, arsenic, zinc, nickel SWg46 Method 601 OB 

1 ••̂"̂  
i Lead, cadmium, arsenic, zinc, nickel SWUS Method 6010 B and 7000 Series 

* EPA may cease fhe analysis for ziac and nickel content if zinc and nickel 
concentrations in the initial confirmation samples are cons-isteotly below MDNR's Any 
Use Soil Levels. 

. . . .* - <̂ ' "̂ , -

2.5 Q U A L I T Y C O N T R O L REQUIREMENTS . a 

Because dedicated supplies wilj be used for all samples (i.e., stainless steel spoons, pie pans, etc.), no QC 

samples will bs required to assess the potential for cross-couiamination. Analytical error (precision and 

accuricy) wjll be determined by the analysis of laboratory-prepared duplicates and spike samples. Tliese 

criteria, along with other laboratory QC elements, wil! 'oe performed in accoi-dance with the contract 

Iaborator\''s quality as3urar;ce plan. , ji, 

To satisfl' the quaiit\' control elements fo.- the XRF, data wii! be colltcted and analyzed for comparabiilty • 

:o laboratory data, to dttsrmine detection and quEr.ti:£Tioii iimiu. and to deterntine arcj.-scy and 

precision. The tnean ofthe t.h.'-ee XRF rsidir.gs taken fc-r si;h co.-fir.-natic- sa.rtipie vv-il bt compared 
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statistically to the laboratory results for each confirmation sample to assess comparability. Tne measure 

of agreement (H) for the XRF unit should be above 0.7 or greater for die XRF data to be considered 

screening level data. 

For every measurement, the Niton™ gives an uncertainty range that represents a 95 percent confideace 

interval, in generai, precision/accuracy increases with increasing sample run tirae. Due to preliminary 

sample resulls indicating high lead levels, XRF sample run time will be increased accordingly to improv; 

precision and accuracy. The goal is for samples to be screened long enough to obtain precision 

measurements within 20% ofthe actual concentrations. 

..I. 

2.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, ANT) MAINTENANCE: 
REQUIREMENTS 

Testing, inspection, and maintenance of all sampling equipment and supplies, along v.! th field screening 

instrumentation, will be performed by START personnel prior to deployment for field activities. Testing, 

inspection, and maintenance of analytical instrumentation will be performed in accordance widi the 

contracted laboratory's analytical SOPs and manufacturers' recommendations. 

2.7 INSTRU.MENT CALIBRATION .^M) FREQUENCY 

Calibration of the field screening and laboratory analytical instrumentation wil! be in accordance witli 

the referenced SOPs and manufacturers' recommendations. 

2.8 INSPECTION/ACCEPT.^NCE REQUIREMENTS F O R SLTPPLIES AND 
CONSm'LABLES 

Al ! sample containers will meet EP.A criteria for cleaning procedures required for low-level chernical 

analysis. Sample containers will heve Level II certifications provided by the manufacturer in eccorcar.ce 

wiLh prc-cieanine criteria established by EPA in Speciftcations cmd Guidelines for Obtaining 

Contaminant-Free Sample Containers. The certificates of cleanliness will be maintained in the project 

file. 
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2.9 DATA ACQUISITION REQUBRJEME.NTS 

Previous data/information pertaining to the site (including other analytical data, leporj, photos, maps, 

etc., which are referenced in this QAPP) have been compiled by START from various sources. Some of 

that data has not been verified; however, that information will not be used for dscision-raaking purposes 

without verification of its authendcity. 

2.10 D.ATA MANAGEMJENT 

All laboratory data will be managed as specified in the contract laboratory's QAJvl Preliminary data will 

be received by the project manager on site. The final data package will be for.varded :o a chemist trained 

in data validation to complete the validation process. The results will be summarized and included in tlie 

report submifted to EPA. 

_ - 3.0 ASSESSMENT/OVERSIGHT 

3.1 ASSESSMENTS AND RESPONSE ACTIONS 

Assess.Tient and response actions pertaining to analytical phases ofthe project are addresied in the 

contracted laboratory's quality assurance manuiS(s). Because ofthe short duration ofthis sampling 

event, ho field audits of sampling procedures will be performed. Corrective actions wiii be ta.kea at the 

discretion ofthe EP.A Project Manager, whenever there appears to be problems that could adversely 

affect data quality and'or resulting decisions affecting future response actions pertainicg to the site. 

3.2 REPORTS TO MANAGEMENT 

.A letter report describing ths sampling techniques, locations, problems encountered (v.ith resoluiions to" 

those problems), and interpretation of analvtical results will be prepared by START, following 

completion ofthe field acovities described herein and vatidation of laborato.'y data. Tts laboratory data 

for soil samples will be compared to all applicable or relevant and appropriate requirements (AF?ARs), 

including removal action levels that have been established for the site, to determine whether further 

response is warranted. 
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4.0 DATA VALLDATION . \KD USABELi r i^ 

4.1 D A T A REVIEW, V.ALIDATION, ANT) VERIFICATION REQUIREMENTS 

Data review and verification will be performed by a qualified laboratory analyst and the laboratorj/'s 

section manager in accordance with the contracted lab's qualitj' assurance p.-ogram. Follow-up 

validation of the data will be performed by a Tetra Tech START chemist. The START Project Manager 

will be responsible for overall validation and final approval ofthe data, in accordance with the projected 

use of the results. 

4.2 VALIDATION AND VERITICATION METHODS 

A qualified Tetra Tech START chemist will review the data for laboratory spikes/duplicates and 

laboratory blanks to ensure that they arc acceptable. The START Project Manager will inspect the data 

to piovide a final review. The ST/UIT Project Manager will also cojjipare the sarnple descriptions with 

the field sheets foe consistency and will ensure that any anomalies in ths da*.a are appropriately 

documented. 

4.3 R E C O N C I L L M I O N WITH USER REQLTRJEPrtENTS 

If data quality indicators do not meet the project's requirements as outlined in this Q/^PP, the data may 

he discarded, and re-sampling and/or re-analysis may be required. 
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ATTACBQVJTE-NTA 

Figure 1: Site Location Map 

(One pagi) 
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SEP-08-20a6 0B:4E From: To:703 603 9102 P.1^3 

MBMOlLANOilM 

SUBJliC T: Addendum to the Qualily Assurance Prdjeti Plan lor Siic Chanicicri/^iion 
lor Ihe Herculaneum Lead Smeller Superftind Siie 

KROM: Ijruce A. Morrison 
Projccl Mtinuyer 

TO: KPA Qualily Aisurancc Branch 

This Meniorandum is a request i'or the liPA Kcyitiii V l l Quality Assurance Branch 
U) review llie r<ili<iwing stiil sampling ciarificalicm and allached iremtiraiidum authored 
by the EPA Technical Review Workgroup amceniing silc-specific .sdil sampling. 

Page 7 of ihe ulluched Qualily Assurajicc Projeci Plan (QAPPJ states ihiil surface soil 
samples will be collected from the upper I inch ofthe soil h<iri/on. Hiis memorandum 
seeks to clarify ihut .samples will be surface soil .scrapings collecled from the uppermost 
soil horizon nol Ui exceed 0.5 inches in depili. The raiional for ihis ,shull(iw sampling is 
based (in the nalure of an ongoing source of lead al ihe slle which is idenlilled as llie 
emissions from the lead smelter in Herculaneum. Alihough previous surface soil samples 
taken ai the site have been cnllecled from ilic ().5-iiich sni) horizon, this memorandtmi 
is intended lo idenlily more specifically ihe depih lhal soil Siimplcs are cullcclcd from al 
Ihc siic. 

ARiy<OVh'l)BY: 

liPA Projeci Manager, Bruce A. Morrison / / f^f le 

(XlVUM-
Quality Assurance Repre.senialive Dale 

PosMt • t)rand fax iransmilia! menfio 767̂  [«oi p»fl«« > 

( 1 ( \ i h f r l l l l A 
Co. Co. 

P * p l 

F l l ( 
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I ? UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

""""o^^ REGION Vll 
901 NORTH STH STREET 

KANSAS CITY, KANSAS 66101 

Oon^T 7002 

MEMORANDUM 

SUBJECT; Conditional Approval of Q.APP for Lead Deposition at 
Herculaneum, Missouri 

FROM: Robert B. Dona. Superfund Quality Assurance Coordinator 
SUPR/STAR 

TO: Bruce Morrison, Remedial Project Manager 
SUPR/FFSE 

The Quality Assurance Project Plan (QAPP) for Lead Deposition at Herculaneum, Missouri 
dated August 2002. has been reviewed for adequacy and completeness in accordance with EP.A 
Requirements for Quality Assurance Project Plans for Environmental Data Operations, EP.A Q.A R-
5. - : 

Although the document satisfactorily addressed most of the key issues, a deficiency uas 
noted. This area is fully addressed below and can be adequately addressed by incorporation without 
resubmission. The documenl would noi be approved without inclusion ofthe recommendation. 

This Q.APP does not appear to contain the project-specitlc calculations or algorithms to be 
used to translate the anaiyticai data to the decision rule of an increase of 25 ppnvyoar in soil lead. 

If you have any questions, please call me at 913-551-7707. 

Attachment: QAPP 

QAC Document No. S2086 

RECYCLE-̂ * 
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ABSTRACT 

This Quality Assurance Project Plan (QUAPP) describes the data collection activities 
needed to determine: 1) if lead deposition to soils from lead smelting operations is presently 
occurring in Herculaneum, Missouri, and if so, 2) whether deposition is occurring at a rate 
warranting further controls on Doe Run Company's lead smelting operations. Historic 
operations ofthe lead smelter caused high soil lead concentrations in the community, which 
ultimately resulted in elevated blood lead levels in 28% of children age 6 and under living in 
Herculaneum. .As a result, numerous actions were initiated, including installation of controls 
on emissions from smelter processes, and excavation of contaminated soil at numerous 
properties (this is ongoing). 

Deposition sampling will be conducted at 21 sites in and outside Herculaneum. This 
monitoring is in addition to the soil measurements (recontamination study) and ambient air 
monitoring already underway. Deposition V-TU be monitored by three means: I) filter paper 
deposition collectors. 2) field X R f measurements of soil boxes, and 3) field XRF 
measurements of in-situ soil. 

After one year of monitoring, if lead is significantly above zero or baseline concentrations in 
greater than 10% of any ofthe sample types fromjany site, then further data analysis and calculations -vvill 
be performed to determine the possible rate of soil recontamination. If the rate of soil recontamination for 
the top I inch of soil is determined to be greater than 25 ppm'year, then additional soil sampling and 
laboratory anaK'Sis will be conducted to \ enfy the rate. If the rate cannot be verified, then funher 
deposition monitonng is indicated. If the rate is venfied at > 25 ppm/'year, then further controls on smeire;-
operations are Hkely necessar.'. 
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Monitoring Plan for Lead Deposition 
at Herculaneum, Missouri 

1. INTRODUCTION 

EPA, Region 7, has requested the INEEL prepare a QUAPP for deposition monitoring for the area 
impacted by the Doe Run Company's lead smelting/refining operation in Herculaneum, Missouri. 
Elevated blood lead levels have been recorded in 28% of the area's children 6 years and under; 52% for 
children living within mile of the smelter. These high rates are apparently due to lead fallout from 
many years of smelter operations, accumulation of lead in soil, and subsequent ingestion. Sources include 
various staclcs and vents from plant processes, fugitive emissions from ore handling operations, wind 
erosion from slag piles, and fugitive emissions from transport of lead concentrate over local roads. High 
lead levels in soils and house dust have been recorded. In the recent past, numerous controls under the 
Missouri State implementation Plan (SIP) have been imposed on Doe Run's operations. For the first time 
since air quality has been monitored in Herculaneum, ambient lead levels at all monitoring sites in the 
first quarter of 2002 were in compliance with the National Ambient Air Quality Standard (NAAQS). It 
must now be determined whether and at what rate lead deposition may still be occurring in Herculaneum. 

1.1 Site Background 

The following site description and background is taken from Environmental Protection Agency's 
(EP.-\'s) "Quality' .Assurance Project Plan for a site Characterization at the Herculaneum Lead Smelter. 
Herculaneum, Missoun, CERCLIS ED No. MOD006266373," September 10, 2001, anached as 
.Appendix B of this document. 

777e Herculaneum Lead Smelter (HLS) site is located at SSI Main Street in 
Herculaneum, Missouri, about 25 miles south ofthe St. Louis metropolitan area. 
The site property is approximately 52 acres in size, .in approximately 24-acre 
slag disposal pile is located south of the smelter in a horseshoe bend of Joachim 
Creek The slag pile is located in the floodplain oj'Joachim Creek, in an area 
classified as a wetland. TJie smelter site is bordered on the east by the 
Mississippi River and on tlie north and west by residential areas. South of the 
smelter is the slag pile and ivetland area. The slag pile is bordered to the east, 
'west, and south by Joachim Creek, and to the north by residenlial areas and ihe 
smelter facility. Tlie slag pile and most ofthe smelter facility are located in 
Jefferson County, Section 29, T. 41 .V. R.6 E., although the northern portion of 
the facilit}' extends into Section 20. Geographic coordinates ofthe site are 38 ° 
15' 19.0" north latitude and 90 °22' 56.7" west longitude. 

The site is an active lead smelter, the largest of its kind in the United 
States. HLS began operations in 1892 as part ofthe St. Joseph Lead Company. In 
1986, it became part ofthe newly formed Doe Run Company (Doe Run), a joint 
venture ofthe Fluor Corporation and the Homestake Mining Company. In 1990, 
the Fluor Corporation became the sole owner of Doe Run. The site consists of 
three main areas: (1) the smelter plant, located on the east side of Main Street; 
(2) the slag storage pile: and (3) office buildings on the west side of Main Street. 

The following major processes occur at the HLS site: (I) sintering, 
smelting, and refining of lead ore: (2) sulfuric acid production from waste sulfur-



containing gases generated by the sintering operation; and (3) wastewater 
treatment. Tlie smelting operation generates a molten slag, 20 percent of which is 
sent to a slag storage pile as waste. Tlie slag pile occupies approximatefy 24 
acres in the floodplain of Joachim Creek, and is up to 40 feet tall in some 
sections. In 1993, during a major flood event, water reached several feet up the 
sides of the slag pile. Tlie site also generates stack air emissions from the smelter 
and fugitive air emissions from various operations (MDNR, 1999). 

Several investigations have been conducted at the site, including a 
Preliminary .Assessment/ Screening Site Inspection by the EPA in 1980. a 
multimedia compliance inspection by the EPA in 1995, a Preliminary Ecological 
Risk .Assessment for Fish and Wildlife Habitats by the U.S. Fish and Wildlife 
Service (USFWS) in 1998, and a Preliminary Assessment by the Missouri 
Department of Natural Resources (MDNR) in 1998 and 1999. In addition to 
these stale and federal lead investigations, the facility has collected and 
submitted to the state a large quantity of environmental data pursuant to 
Missouri's site-specific State Implementation Plan (SIP) established under the 
Clean .Air Act (CAA), National Pollutant Discharge Elimination System (NPDES) 
'permit. Metallic .\dinerals Waste Management Act permit, and voluntary: soil 
cleanup efforts in the surrounding Herculaneum community. 

Based on previous investigations, primary metal contaminants in the slag 
pile include arsenic, cadmium, copper, lead, nickel, and zinc. The slag pile has 
been partially inundated by flood waters in the past. The USFWS identified 
significant concentrations of lead, cadmium„and zinc in floodplain soils: 
significant concentrations of lead and zinc in river sediments; and significant 
zinc concentrations in surface T^ater samples collected from drainage ditches on 
the Joachim Creek floodplain. 

Stack and fugitive emissions from the site, and fall-out from these 
emissions, have resulted in releases of lead, cadmium, and sulfur dioxide to the 
air and soil. Since 19S0, the sinelter's emissions ha\-e been regulated under 
general and site-specific regidation established in the SIP. Lead emissions at one 
air monitoring station near the site have consistently been above the 1.5 
microgram per cubic meter (ug.-'m^) National .Ambient .Air Quality Standard 
(N.A^AOS), since it was installed in 1992. Due to the continued noncompliance 
with the N.A.AQS standard, new SIP regulations are being developed by the site 
and MDNR. ~ • 

Soil sampling has shown lead levels as high as 150,000 (corrected from 
Q.APP) parts per million (ppm) in the surface soils of homes surrounding the 
smelter. A 1992 Jefferson County Health Department study identified 13 homes 
near the site where children had lead levels greater than 15 micrograms per 
decaliter (ug/dl). Twelve of these 13 homes had lead levels in the soil ranging 
from 1,000 to 3,500 ppm, and one had lead levels in the soil up to 999 ppm. 
Thirteen out of 21 birds tested as part of the USFWS study showed clinical or 
subclinical lead poisoning based on liver analysis. Fish and tissue samples 
collected during this study had lead concentrations up to 7.5ppm. Under a 
groundwater inonitoring program conducted at the site since 1980, lead and 
cadmium concentrations in the groundwater periodically have been found above 
the respective maximum contaminant levels (MCLs) established under the Safe 



Drinking Water Act. The MCLs for lead and cadmium are 15 parts per billion 
(ppb) and 5 ppb, respectively. 

In August of2001, EP.A was notified by a Herculaneum citizen of a grey 
powdery substance on the roads in the town. Further investigation identified the 
substance contaimng lead at 300,000 ppm or 30%. Additional field screening 
identified the trucks delivering lead concentrate to the Doe Run Smelter as the 
likely source of the material along the haul routes in the town. 

1.2 Mitigative Actions To Date 

Mingation actions to date include: 

• The top 12 in. of soil has been removed from many residential yards and other properties, and 
replaced with soil containing less than 250 ppm lead; this acdvity is ongoing, 

• Lead dust on and adjacent to haul roads has been, and continues to be, vacuumed up 

• Contaminated roadside soil along haul roads has been removed 

• Contaminated dust in houses has been removed 

• High efficiency particulate air (HEPA)-filtered vacuum cleaners have been issued to residents by 
Doe Run and EP.A C 

• The Doe Run Company has implemented or is in the process of implementing controls on most of 
its operations, and revising other operations to lower emissions. 

• The DOE Run Company has been buying properties (some 80 to date) in the most heavily 
contaminated zone (termed the "buyout zone"). 

1.3 Pathways from Airborne Lead Particulate 
to Elevated Blood Lead 

Given that most lead enters the bloodstream via the ingestion pathway, possible routes from 
airbome lead to ingestion are depicted in Figure 1. Only outdoor lead deposition is considered here; it :3 
assumed that most lead transported indoors via foot traffic and dust through open windows originates 
from nearby contaminated groimd surfaces. Direct deposition to soil and indirect deposition to soil via 
grass, tree leaves, rooftops, and streets and driveways encompass the most significant pathways from 
airbome lead to soil. The focus ofthis monitoring plan is on direct deposition from the atmosphere to soil. 
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Figure 1. Flowchart depicting physical movement of airbome lead to human blood 



2. OBJECTIVES 

The objectives of this deposition monitoring effort have been discussed and agreed to among 
EP.A. MDNR, and the Idaho National Engineering and Environmental Laboratory (INEEL), as follows: 

1. Determine if properties that have been cleaned under the soil removal program will be 
recontaminated by lead depositing from air to the extent (400 ppm or greater in top 1 in.) 
that they must be re-cleaned. 

2. Determine the rate of recontamination of soils by atmospheric deposition. That is, how much 
lead is being deposited per kg of soil (top 1 in.) per unit time (assume we have at least one 
year to monitor deposition). 

3. Develop supportable models of recontarrunation. 

4. Determine if ambient air monitoring data andv'or deposition data can be correlated to the 
rates of recontamination. 

5. Detemiine if estimated rates of recontamination can be correlated to levels predicted by 
dispersion modeling 

6. Determine if specific sources of recontamination can be identified, 

2.1 Problem Statement 

The problem statement provides a brief description of the problem to be addressed and identifies, 
the project team. 

.As described in Seedon 1, surface soils in the town of Herculaneum, Missouri have been heavily 
contaminated with lead from many years of operation ofthe Doe Run Company's lead smelter. Sources 
of lead contamination include stack and fuginve emissions from the many smelter operations, as well as 
the hauling of lead concentrate over local roads. The goal ofthis sampling effort is to determine if and a: 
what rate lead deposition is still occurring in and around Herculaneum. 

Tlie sampling effort will be lead by the U.S. EP.A, Region VTI. This QUAPP was developed 'oy the 
ENEEL for EP.A through the EP.A Technology Support Center (Las Vegas, NV). The field sampling 
activity will be conducted by EP.A's Region VII Superfund Tecluiical Assessment and Response Team 
(ST.ART). Project responsibilities are presented tn Table 1. This sampling will be conducted for one full 
year, subject to condnuance based on initial findings (see Section 2.2), 



Table 1. Project Responsibilities 

Fimctional Role Organization Contact Person 

Decision Maker 

Field Sampling 

Sample Analysis 

US EPA, Region VE 

EPA START Team 

Analvtical Management Labs 

Bruce Morrison 

913-551-7755 

Morrison.Bruce@?painiiTrepa.corfi' -^i)^ 

Ryan Schuler 
3, 

636-475-̂ 946 

schulerrvanfS.cs.com 

Kendall Lindquist 

913-829-0101. ext. 24 

2.2 Decision Identification 

TTie purpose of this step is to identify the decision to be made based on data collected. The 
principal question to be addressed by this sampling is: Is lead deposition still occurring in Herculaneum, 
Missouri at a rate of concem for soil recontamination? The possible actions resulting from resolution of 
this question are: 1) continue monitoring, refining methods as needed, 2) impose further controls on lead 
smelter operations and continue monitoring, 3) scale back monitoring to a few sites or methods, or 
discontinue monitoring. The decision process is depicted in Figure 2. 

2.3 Decision Inputs 

The purpose of this step is to identify the inputs to the decision discussed in Secuon 2.2. The 
decision inputs are: 1) the percentage of deposition samples with measurable lead, 2) rates of increase in 
soil lead levels as calculated from lead deposition measured on filter paper samplers and as measured in 
soil boxes and in-situ soil (this program); and 3 ) rates of increase in soil lead levels measured in 
composited soil samples (ongoing program). The "acceptable" rate of increase in soil lead concentrations 
from deposition has not been defined by EP.\ or MDNR. The action level for soil cleanup is 400 ppm 
lead in the topil in. of soil. Based on deposition rates calculated from air monitoring data, and based on 
modeled deposition rates, a 25 ppm'year increase in soil lead concentration appears to be a reasonable 
level on which to base decisions. 

2.4 Study Boundaries 

This step specifies the spatial and temporal boundaries of the study. The study area consists of the 
town of Herculaneum, Missouri. Figure 3 shows the spatial extent of EPA's sampling to date. Deposition 
monitoring will be conducted within this area, except for one sampler being placed as a control south of 
town (off the map in Figure 3) at the Ursaline high-vol (TSP) sampler site. Deposition monitoring will be 
conducted for one year, at the end of which, decisions regarding continuance or modification of the 
program will be made, based on results. 



After one year,. 
is there measurable 

lead depositioa?.V • 

Does the measured lead 
deposition indicale 

recontaniinatiod above 
25 ppm/year ^ at any site? 
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Do results verify 
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papers, soil boxes and in-situ soil 

1. In top I inch of soil 

Figure 2. Possible decision paths based on deposition monitoring results. 
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Figure 3. Herculaneum Missoun, showing soil lead levels, air monitor sites, existing soil recontamination 
study sites, and modeled lead deposition. 



2.5 Decision Rule 

This step integrates the outputs from the previous steps into a statement that would enable the 
decision-maker to choose among altemative actions. The decision whether or not lead is being deposited 
to soil at rates requiring further enforcement actions against Doe Run will be based on combined results 
of this plan's deposition monitoring and soil sampling already being conducted for EPA's 
recontamination study. The action level set in this plan is 25 ppm/year lead in the top 1 in. of soil, either 
calculated from measured deposition, or measured in soil samples. There are two steps to reach the 
decision (Figure 2): 1) detennine if greater than 10%o of 1 year's samples of any type at any site are above 
detection or baseline levels and if so, 2) do any of these samples indicate soil recontamination above the 
25 ppnVyear action level, then confirmation soil samples will be collected and analyzed in the lab. 
Positive results indicate further enforcement actions are needed. 

2.6 Decision Error Limits 

The purpose ofthis step is to specify the appropriate goals for limiting uncertainty in the decision. 
Null and altemative hypotheses were developed and are presented, and the probability of making Tvpe 1 
and 2 errors is discussed. 

The possible range of values for the percentage of deposition monitoring samples showing 
significant lead deposition range from 0 to 100%. 

Null and altemative hypotheses were developed for this monitoring effort. The null hypothesis is 
that lead is present above detection limits or baseline levels in less than 10% of samples of a given type 
from a given location; in other words, there Cs no measurable deposition occurring. The altemative 
h>pothesis is that lead is present above detection limits or baseline levels in greater than 10% of samples, 
thus indicating that lead deposition is occumng, and further monitoring and evaluation may be required. 
The objecn\ e of this monitoring effort is to test the null h>pothesis. 

The two types of decision error for this monitoring effort are: 1) deciding that lead deposition is 
occurring when it is not (Type 1 error), and 2) deciding lead deposition is'not occurring when it is (T)Vt 2 
error). The consequences of a T\pe 1 error are additional unnecessary' and costly monitoring efforts (see 
Figure 3). The cost of a T\pe 2 error is that soil will be recontaminated to the point that it is again a pub!;c 
health threat. There are three decision error limits to specify': the probability of making a Tvpe 1 error, 
the precision bound, and the probability' of making a Type 2 error. The probability' of making a Type 1 
error is specified as 5% (translated as the 95°o confidence interval). The precision requirement is set as 
the confidence half-width of 0.1 (or 10%). These two factors translate into a requirement that the 95°o 
confidence interval for the null hypothesis is from 0 to 20%. This range is referred to as the "gray area," 
since the probability of decision errors in this area is large. The probability of making a Type 2 error is 
dependent on the true percentage of deposition measurements above detection limits or baseline levels. 
For instance, i f 30% of samples indicate lead deposition, the maximum probability of making a Type 2 
error is 0.1; if 40% of samples indicate lead deposition, the probability should be 0.001. 



2.7 Design Optimization 

This step identifies the most effective sampling and analysis sfrategy that satisfies the data quality 
objectives. 

2.7.1 Sample Design Options 

Sample design options are limited for this project because of restrictions on sampling locations. 
Because samplers will be left out for a month at a time, they must be placed in areas with limited public 
access to prevent advertent or inadvertent tampering. Therefore, random sampling is virtually impossible. 
Additionally, one aspect of this study is to assess correlation among deposition measurements, actual soil 
concentrations, and air sampling data, which necessitates co-location with existing sampling sites. EPA 
already has a soil sampling program in place (recontamination study), so it is logical to co-locate samplers 
•with soil sampling sites. A Limitation is that not all landowners are likely to allow additional intrusion on 
their property. EPA and Doe Run.MDNR operate a total of ten high-vol TSP samplers and deposition 
samplers will be placed at nine of those sites also.. 

2.7.2 Selected Sample Design 

Of necessity, the sample design is non-random, based on existing air and soil sample sites. Sample 
size was determined from the number of available sample sites. 

2.7.2.1 Collection of Duplicate Samples—Because of the nature of the lead contamination in 
Herculaneum, i.e., much existing ground-level contamination associated with large particles, and smelter 
emissions likely associated with fine particles, it is anticipated that deposition will be quite variable over 
time and space. Therefore, at five of the sites (see locations in Section 3.2, below) duplicate filter papers 
and soil boxes will be staged to provide a measure of precision. ^ 



3. SAMPLE DESIGN 

This section describes the laboratory and field analyses needed for this*monitoring effort, the 
sampling locations, and data analyses. 

3.1 Laboratory/Field Analyses 

Analyses performed in the field will consist of field portable X-ray fluorescence (FPXRF) 
measurements (EPA Method 6200) made direcdy on in-situ soil and on soil in soil boxes. Deposition 
filter papers will be analyzed in the laboratory by inductively-coupled plasma/mass spectrometry 
(ICP/MS), Method 6020. 

3.2 Sampling Locations 

Deposition monitoring will be set up at 21 locations, as follows: 

1. At each of the four existing MDNR/Doe Run-operated high-vol sites shown on Figure 3. 
plus the Ursaline site south of Herculaneum, considered a control site (not shown on 
Figure 3), 

2. .\t each of the four EP.A-operated high-vol sites (F3, F6, F8, and FIO), 

3. Adjacent to and 50 m downwind (NNW or SSE) of a haul road. The EPA TSP sampler at 
the ST.ART trailer (F3 - see #2, above) on Station St. will sen'e as the adjacent site: an 
additional site 50 m from Station St. NNW or SSE ofthis location is needed. 

i 
4. At eleven of the seventeen residence locanons currently being sampled for soil 

recontam.ination. .According to ST.ART personnel, the eleven addresses at which residen:3 
are most likely to approve sampler emplacement are: 

446 Thurwell ' J i , 441 .Mam 

43S Washington 439 Hill - \^ A'-^-^^i 

_ 434_Sherman 292 Park 

157 Joachim 485 St. Joseph 

907 Dale 824 Brown 

407 Bums 

At five of the sites [Broad St., Ursaline and Bluff air stations, EPA .Air Station F6 (994 Main St.), 
and either 438 Washington or 485 St. Joseph], duphcate filter papers and soil boxes will be staged. For 
deposition filters, this may involve mounting addinonal platforms to the pole (see Section 4.4, below). 
These sites were selected from the 21 sites based on modeled deposition contours and location with 
respect to haul roads, to attempt to span what is expected to be a range of deposition rates. 



3.3 Data Analysis 

Data analysis will consist of first determining what percentage of samples show lead levels 
significantiy above either detection limits (for filters and soil boxes) or above baseline levels (for in-situ 
soil). After one year, if greater than 10% of samples of any sample type from any location are 
significantiy above detection limits or baseline levels, then further analysis and calculations will be done 
to determine if the indicated annual deposition would result in greater than 25 ppm additional lead in the 
top 1 in. of soil. If this is the case, further, confirmatory measurements are indicated (Figure 3). 

Data from the various sample types (filters, TSP filters, soil boxes, in-situ soil) will also be 
compared by conelation analysis to determine if the various measurements are correlated, and i f so. if 
some types of measurements can be dropped from future monitoring. 



4. EQUIPMENT AND PROCEDURES 

4.1 Artificial Surfaces 

Various means have been reported in the literature for measuring deposition using different 
surfaces. Among the most common are sticky surfaces such as Mylar coated with grease or filter paper 
coated with oil (Franz et al., 1998; Paode et al., 1998; Y i et al., 2001). Square areas of such samplers are 
typically small (60 cm' or less). We propose using round filter papers, 9 cm diameter or larger (suggest 
Whatman "Student Grade Circles" filter papers - available in 9 to 15 cm diametCTs). Filters will be 
saturated with oil, which serves both to "stick" filters to trays (petri dishes, pie pans, or similar), and to 
prevent deposited paiticulate from resuspension. 

Filters will be secured on horizontal, fiat surfaces (e.g., petri dishes or pie pans) on a pole at 2 
levels above ground surface: 0.3 m and 3.0 m. The purpose of sampling at two levels is to attempt to 
distinguish between larger lead-contaminated particles such as would be resuspended from ground-level 
sources (and because of their size, remain close to the ground), and those smaller particles that would be 
expected from smelter operations. 

4.2 Soil Boxes 

Soil boxes are intended to provide a repeatable means of measuring lead deposition on soil that 
would be less likely to be disturbed than soil in residential yards. As envisioned by MDNR, soil boxes 
would be approximately 2 ft x 3 ft, 8-12 in. deep (these could be off-the-shelf plastic storage containers), 
tilled with clean topsoil and set on the ground, or dug in so that soil elevations inside and outside the box 
are about eqlial. .\n option would be to plant the boxes with grass (see Appendix .A). 

' 4.3 In-situ Soil 

Soil and composite soil samples at recontamination sampling sites will contmue to be analyzed by 
field-portable x-ray fluorescence (FPXRF), per existing protocol ^fith samples from air inonitoring sites -
added. As outiined in the Quality .Assurance Project Plan (Q.APP) (.APPENT)IX B), special attention, but 
separate measurements should be focused on driplines and downspout outflows, since lead from rooftop 
deposition will be concentrated there. 

At each deposition monitoring site, several (5 or more) XRF measurements wall be made directly 
on bare, undisturbed soil. Measurement locations will be established, to the extent practicable, at random 
.directions and distances (but within 5 m) from filter samplers. Markers will be placed and numbered so 
that the same locations can be measured with the .XRF each month. Care must be taken to not disturb 
these locations. 



4.4 Deploying Samplers 

At each sampling site a 1.5-2 in. ̂  12 ft conduit pole would be installed in an augured (post hole 
size) hole, 18 in. deep, with concrete. Platforms suitable for mounting filter holders would be clamped to 
the post at the designated heights above ground surface (0.3 and 3.0 m). Small roofs such as vent caps 
would need to be secured over each platform to keep out rain.' Filter holders should be secured to 
platforms with Velcro strips or other means so that they can be easily removed for filter replacement and 
cleaning. 

Filters would be prepared in a clean environment (lab). Preparation would involve saturating filters 
with oil (type to be determined by analvtical lab) and placing in ziplock bags. Filter holders also would be 
prepared in the lab by cleaning with an appropriate solvent, then bagging for transport to the field. Filter 
holders would need to be changed out with filters to prevent contamination of new filters. 

Soil boxes would be placed within 5 m of filter samplers, with the soil surface as near ground level 
as possible, but no higher than the lowest level of filter paper samplers (0.3 m). It will be necessary in 
most cases to enclose the boxes with chicken wire or hardware cloth to discourage larger animals from 
disoirbing the soil. 

At the Dunklin H.S. TSP sampler site, some variation of the above guidance will be necessary'. 
Because Dunklin TSP samplers are on the roof of the building, the sampling site is already elevated. If 
filter samplers cannot be located nearby and at ground level, only one filter at as near to 3 m above the 
surrounding ground surface as possible, will be necessary. Also, because this is a school, there may be no 
location for direct soil measurements or placement of a soil box that can be guaranteed secure or 
undismrbed. ; 

4.5 Sampling Schedule 

EPA (2001) recommends sampling for five years to account for year-to year climate variations. 
At present, the soil recontamination study is scheduled for one year at least, and this deposition 
monitoring program is designed to be conducted in concert with the soil'program. Sampling data will be 
evaluated on an ongoing basis and adjustments to methodology, frequency, or sampling locations made as 
needed. 

Deposition filters will be analyzed monthly, on schedule with tTie residential soil recontamination 
monitoring program. Depending on lead levels measured and amount of debris on filters (insects, etc.), 
this schedule may need to be adjusted. Soil boxes and in-situ soil will also be measured monthly, at least 
initiallv. 

It is acknowledged that caps over deposition samplers will have some effect on particle collection. 



5. SAMPLE HANDLING AND ANALYSIS 

Filter papers, both new and "spent" must be handled carefiilly to avoid cross-contamination and 
inadvertent contact with possibly contaminated surfaces. Filters will be stored and transported to and from 
the field in ziplock bags, with each sp>ent filter in a dedicated, labeled bag. One dedicated filter forceps 
will be used for all clean filters. For spent filters, a clean forceps will be used for each filter then 
discarded for cleaning; then a clean pair used for the next filter, and so on. 

Trays on which filter papers are placed will also be handled to avoid cross-contamination. Trays 
will be cleaned in tiie laboratory, placed in ziplock bags, and transported to the field in same. Trays w ill 
be changed out with filters, with '"dirty" trays bagged and retumed to the laboratory for cleaning. 

In the laboratory, filters will be halved, with one half analyzed immediately, and the second half 
stored for composite analysis with other filter halves from each location/sampling height after one year's 
sample collection. 



6. WASTE MANAGEMENT 

Laboratory waste will be managed according to applicable regulations and protocol. At the end of 
the study, soil from soil boxes will be disposed of according to measured lead levels, i.e,, if greater than 
400 ppni, disposal will be to the soil disposal site south of Herculaneum. 



7. QUALITY ASSURANCE 

EPA has developed the Quality Assurance Project Plan for a Site Characterization at the 
Herculaneum Lead Smelter, attached as Appendix B. Much ofthis plan is applicable to quality 
assurance/quality control (QA/QC) for lead deposition monitoring. 

7.1 Quality Objectives and Criteria for Measurement Data 

As for the existing soil monitoring program at Herculaneum, the quality assurance (QA) objective 
for deposition monitoring is to provide valid data of known and documented quality. Data quality 
objectives (DQO's) are defined on page 5 of the QAPP (Appendix B) in terms of accuracy, precision, 
completeness, representativeness, and comparability. Means for achieving DQO's for deposition 
monitoring are summarized in Table 3, below. 

In order to specify quality control limits and quality assurance goals for measurement methods, 
the following suggested approach will be used for the duplicate filter results. The difference between the 
duplicates for the five sites will be calculated along with the 95% confidence interval for the tme mean 
difference. If the calculated inten'al is greater than +/- 20% of the mean difference, then it should be 
considered whether that method is acceptable, or whether it can be improved, or needs to be discontinued. 

A somewhat similar approach could be suggested for the blank and spiked sample results. There 
should be one blank and one spike per sampling interval, or three blanks and three spikes per quarter. 
The difference between the truth and the measured result will be calculated. The 95% confidence inter\'al 
for each the blank differences and the spike differences will be calculated. The method might be suspect 
if the blank confidence interval does not contain zero or if the spike confidence interval does not contain 
the tme value. 

Table 3. .Means of measuring data quality- objectives ("DQOs) for deposition monitonng project 

DQO Deposition Samplers (filter papers) In-siui soil and Soil Boxes 

.Accuracy Laboratory-spiked and blank samples; Twice daily calibration checks 
1 each per sampling interval, or 3 of field XRF against soil 
each per quarter samples with known lead 

concentrations 

Precision Duplicate samples to be collected at Multiple measurements for each 
5 of the 21 stations. sample site and box; duplicate 

soil boxes at 5 stations. 

Data Completeness Percentage of valid data Percentage of valid data 

Representativeness 
Continuous sampling at 21 sites for 
one year or longer 

Continuous sampling at 21 sites 
for one year or longer 

Data Comparability Common reporting units (Table 4) Common reporting units (See 
Appendix B, p.5). 



Table 4. Units for reporting deposition monitoring results. 

Measurement Specific Data Reporting Units 

Metals concentrations on filter papers - laboratory 

Metals concentrations on filter papers - field XRF (optional, if 
feasible) 

Metals in soil box soil and in-situ soil - field XRP 

ug/m 

ppm 
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Alternative Means of Monitoring Deposition 

Other deposition and particulate sampling methods and media were considered for this plan, and 
should be kept in mind for future study. 

Low-flow TSP samplers. To provide continuous air monitoring, a network of low-flow, 
continuous TSP or PM-10 particulate samplers are desirable. The intent of using such samplers is to 
provide another measure of airbome lead that, if comparable to deposition measurements, may be a 
simpler system to employ in the future than deposition collectors. Unlike high-vol samplers, which are 
typically operated one 24-hour period per week, low-vol samplers are less likely to miss a significant 
meteorological event affecting deposition. If possible, low-volume TSP filters should be analyzed in the 
field with XRF. Because the filters are small, it may only be possible to take one field XRF 
measurement, but multiple measurements should be attempted. Filters should then be bagged, labeled 
and sent to a laboratory for metals analysis. If field XRF and laboratory results are in good agreement, it 
should be possible to rely on field X R F measurements of TSP filters, with occasional laboratory 
confirmation.. 

PM-10 Samplers. The purpose of PM-10 samplers would be to aid characterization of lead 
paniculate size, and hence sources, contributing to recontamination. This is especially important along 
haul roads, where it is likely that panicles are large, and not transported significant distances. TSP and 
PM-10 samplers placed next to, and at intervals downwind of haul roads would help determine the degree 
of recontamination due to dust from haul roads. 

Grass (lawns). Grass cunings collected (bagged) by homeowners would be subsanipled each 
cuning cycle: composites of subsamples would be ashed and analyzed for lead and other metals. It may-
also be feasible to use field XRF on subsamples and'or composite samples. Concentrations per mass of 
cuttings can therfbe related back to square areas of grass cut. .\ complicating factor may be mi>cing with 
tree leaves in the fall (see below). 

Grass (in soil boxes). .An option for soil bo.xes would be to plant the boxes with grass 
(alternatively, sections of sod could be used). The grass is intended to lend some realism, and to help 
hold soil in place so it is not lost to wind events. If planted in grass, a small patch (~10 cm diameter) of 
bare soil would be left in the center, suitable for measurement with the field XRF unit. Boxes with grass 
would require some maintenance, i.e., watering and clipping of the grass. The clipped grass would be 
bagged and composited for laboratory analvsis. It may also be feasible to analyze clippines with the fieid 
XRF. ' ' ' " • 

Tree Leaves. "While tree leaves are likely significant collectors of deposition, it may be difficu!: 
to relate lead found on leaves to aerial deposition rates. Leaves may, however, provide a means of 
comparing deposition among different locations. Interspecies differences in leaf surface characteristics 
would need to be kept in mind. Leaves could be easily collected in the Fall by raking, at which time they 
would also likely be incorporated into grass cuttings to varying degrees. 

Rooftops/runoff. Rooftops present large areas for deposition, with rain mnoff collected fi'om 
downspouts a potential sample collection point. Variability of roof surfaces and resuspension or adhesion 
of particulate are complicating factors. 

Rainfall. "Though it is likely that wet deposition plays a minor role in overall deposition, some 
attempt should be made to collect and analyze precipitation. To avoid dry deposition into precipitation 
samplers, they would need to be automatically uncovered'covered during rain/'dry periods. 
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1. PROJECT MANAGEMENT 

1.1 Distribution List 

Region VII EPA -foc-©a;a5. USEPA Project Manager 

Bob Dona, USEPA SuperFund Quality Assurance Coordinator 

Region VII ST.ART Ryan Schuler, START Project Manager 

Hieu Q. Vu, ST.ART Program Manager 

Ted Faile, ST.ART Quality .Assurance Manager 

1.2 Project/Task Organization/Scope of Work 

Ryan Schuler, of the U.S. Environmental Protection Agency (USEPA) Region VII Superfund 
Technical .Assessment and Response Team (ST.ART), will sen-e as the START Project Manager for the 
activities described in this Quality .Assurance Project Plan (QAPP) to be conducted at the Herculaneum 
Lead Smelter Site in Herculaneum, Missouri. He will be responsible for overall coordination of site 
activities, ensunng implementation ofthe QAPP, and providing periodic updates to the client conceming 
the status ofthe project, as needed. Joe Davis will be the USEPA Project Manager for this activity. 

Eight to len START members will comprise the field/sampling team. The team will be responsible 
for assisting EPA with sur\'eying activities-obtaining access to sampling properties, acquisition and 
calibration of sampling equipment, sample collection, field screening, documentation of residential 
property' conditions and field activities, and coordination of laboratory analyses. The ST.ART Quality 
.Assurance (QA) Manager will provide technical assistance, as needed, to ensure that necessary Q.A issues 
are adequately addressed. 

This Q.APP was prepared to address site characterization to determine the extent of soil 
contamination caused by operations at the Herculaneum Lead Smelter (HLS) site in Herculaneum, 
.Missouri. In addition, air monitonng stations will be^stablished to document fugitive releases of 
airbome contaminants. The scope of work includes obtaining property access, surveying.'marking 
sampling cells at each property, collection ofsurface soil samples for field screening and laboratory 
analyses, and collection of ambient air samples at several locations near the HLS site. 

• Although an attempt will be made to adhere to this QAPP as much as possible, the proposed 
activities may be altered in the field if warranted by site-specific conditions and/or unforeseen hindrances 
that prevent any aspect ofthis QAPP from being implemented in a feasible manner. Such deviations will 
be recorded in the site logbook as necessary. This QAPP will be available to the field team(s) at all times 
during sampling activities to serve as a key reference for the proposed activities described herein. 

1.3 Problem Definition/Background/Site Description 

This QAPP was prepared by the Tetra Tech ST.ART to address imminent and long-term concems 
that could impact human healtii and/or the environment at the HLS site (site), where metals-contaminated 
soils (predominantly lead, cadmium and zinc) have been identified during previous sampling activities. 



The HUS site is located at 881 Main Street in Herculaneum, Missouri, about 25 miles south of the 
St. Louis metropolitan area (see .Attachment A - Figure I: Site Location Map). The site property is 
approximately 52 acres in size. .An approximately 24-acre slag disposal pile is located south ofthe 
smelter in a horseshoe bend of Joachim Creek. The slag pile is located in the floodplain of Joachim 
Creek, in an area classified as a wetiand. The smelter site is bordered on the east by the Mississippi River 
and on the north and west by residential areas. South of the smelter is the slag pile and wetiand area. The 
slag pile is bordered to the east, west, and south by Joachim Creek, and to the north by residential areas 
and the smelter facility (see .Attachment B - Figure 2: Aerial Photography). The slag pile and most ofthe 
smelter facility are located in Jefferson County, Section 29, T. 41 N . , R.6 E., although the northem 
portion of the facihty extends into Section 20. Geographic coordinates ofthe site are 38° 15' 19.0" north 
latitude and 90 22 56,7" west longiOide. 

The site is an active lead smelter, the largest of its kind in the United States. HLS began operations 
in 1892 as part ofthe St, Joseph Lead Company. In 1986, it became part of the newly formed Doe Run 
Company (Doe Run), a joint venture of the Fluor Corporation and the Homestake Mining Company. In 
1990, the Fluor Corporation became the sole owner of Doe Run. The site consists of three main areas: 
(1) the smelter plant, located on the east side of M'ain Sn-eet; (2) the slag storage pile; and (3) office 
buildings on the west side of Main Sfreet. 

The following major processes occur at the HLS site: (1) sintering, smelting, and refining of lead 
ore; (2) sulftiric acid production from waste sulfur-containing gases generated by the sintering operation; 
and (3) wastewater treatment. The smelting operation generates a molten slag, 20 percent of which is sent 
to a slag storage pile as waste. The slag pile occupies approximately 24 acres in the floodplain of 
Joachim Creek, and is up to 40 feet tall in some sections. In 1993, during a major flood event, water 
reached several feet up the sides of the slag pile. The site also generates staqjc air emissions from the 
smelter and fugitive air emissions from various operations (MDNR, 1999). 

Several investigations have been conducted at the site, including a Preliminary Assessment' 
Screening Site Inspection by the EP.A in 1980, a multimedia compliance inspection by the EP.A in 1995. a 
Preliminary Ecological Risk .Assessment for Fish and Wildlife Habitats by the U.S. Fish and Wildlife 
Sen.-ice (USFWS) in 1998, and a Preliminary Assessment by the Missouri Department of Natural 
Resources (MDNR) in 1998 and 1999. In addition to these state and federal lead investigations, the 
facility has collected and submitted to the state a large quantity of environmental data pursuant to 
.Missouri's site-specific State Implementation Plan (SEP) established under the Clean Air Act (CA.A), 
National Pollutant Discharge Elimination System (NPDES) permit, MetaliicMrnerals Waste 
Management .Act permit, and voluntary soil cleanup efforts in the surrounding Herculaneum community. 

Based on previous investigations, primary metal contaminants in the slag pile include arsenic, 
cadmium, copper, lead, nickel, and zinc. The slag pile has been partially inundated by flood waters in the 
past. The USFWS identified significant concentrations of lead, cadmium, and zinc in floodplain soils; 
significant concentrations of lead and zinc in river sediments; and significant zinc concenfrations in 
surface water samples collected from drainage ditches on the Joachim Creek floodplain. 

Stack and fugitive emissions from the site, and fall-out from these emissions, have resulted in 
releases of lead, cadmium, and sulfur dioxide to the air and soil. Since 1980, the smelter's emissions have 
been regulated under general and site-specific regulation established in the SEP. Lead emissions at one air 
monitoring station near the site have consistentiy been above the 1.5 microgram per cubic meter (ug/m'') 
National Ambient .Air Quality Standard (NAAQS), since it was installed in 1992. Due to the continued 
noncompliance with the NAAQS standard, new SEP regulations are being developed by the site and 
MDNR. 



Soil sampling has shown lead levels as high as 12,800 parts per million (ppm) in the surface soils 
of homes surrounding the smelter. A 1992 Jefferson Coimty Health Department study identified 13 
homes near the site where children had lead levels greater than 15 micrograms per decaliter {\ig/d\). 
Twelve of these 13 homes had lead levels in the soil ranging from 1,000 to 3,500 ppm, and one had lead 
levels in the soil up to 999 ppm. Thirteen out of 21 birds tested as part of the USFWS stiidy showed 
clinical or subclinical lead poisoning based on liver analysis. Fish and tissue samples collected during 
this study had lead concentrations up to 7.5 ppm. Under a groundwater monitoring program conducted at 
the site since 1980, lead and cadmium concentrations in the groundwater periodically have been found 
above the respective maximum contaminant levels (MCLs) established under the Safe Drinking Water 
Act. The MCLs for lead and cadmium are 15 parts per billion (ppb) and 5 ppb, respectively. 

In August of 2001, EPA was notified by a Herculaneum citizen of a grey powdery substance on the 
roads in the town. Further investigation identified the substance containing lead at 300,000 ppm or 30''/o. 
.Additional field screening identilled the nrucks delivering lead concentrate to the Doe Run Smelter as the 
likely source of the material along the haul routes in the town. 

1.4 Project/Task Description 

The activities described in this Q.APP will address the following: 

A. The extent of soil contamination in residential yards, day-care facilities, areas in 
schoolyards frequented by children, parks, and all other child high-use areas 
affected by the HLS operations located east of and adjacent to U. S. Highway 61 
and north of Joachim Crefk in the township of Herculaneum, In addition, all 
residential yards md chi'rd high-use areas adjacent to or north of Old Route 61 
Highway ben\'een the Joachim Creek overpass and U.S. Highway 61 shalli)e 
characterized. This includes all residential lots owned by the Doe Run Company 
and vacant residential lots. 

B. If the results of the site characterization along haul routes conducted in item .A 
above indicate that high levels ofsurface soil contamination exists beyond the 
boundaries specified, sampling will be conducted to delineate the extent ofthis 
contamination in residential yards, day-care facilities, areas in schoolyards 
fi-equented by children, parks, aid all other high use areas affected by the 
HLS operations. 

1.5 Quality Objectives and Criteria for Measurement Data 

The QA objective for this project is to provide valid data of known and documented quality. 
Specific Data Quality Objectives (DQO's) are discussed in terms of accuracy, precision, completeness, 
representativeness, and comparability. 

For this project, accuracy is defined as the ratio, expressed as a percentage, of a measured value to 
a true or reference value. The measurement process of a contaminant concenfration includes separate 
field and laboratory measurements. Errors are associated with each of these two types of measurements. 
These errors will be quantified and expressed as a measure of accuracy. The analytical component of 
accuracy will be expressed as Percent Recovery based on the analysis of lab-prepared spike samples and 
Performance Evaluation (PE) audit samples. 



Precision for this project is defined as a measure of agreement among individual measurements of 
the same property and will be expressed via duplicate samples. The overall precision is assessed by 
collection of duplicate or collocated samples. Approximately 10% of duplicate/collocated samples is 
anticipated. 

Data completeness will be expressed as the percentage of data generated that is considered valid. 
A completeness goal of 100% will be applied to this project; however, i f that goal is not met, site 
decisions may still be made based on the remaining data. No specific critical samples have been 
identified for the project. 

Representativeness of collected samples is facilitated by establishing and following criteria and 
procedures identified in this QAPP. 

Data comparability is achieved by requiring all data generated for the project be reported in 
common units. The following table lists the various types of data that will be generated and the specific 
reporting units. 

Specific Data Reporting Units 

P.AR-AMETER UNIT 

Metals in Soil by X-ray Fluorescence Specfrometer (XRF) 

Metals in Soil by Laboratory .Analysis 

Metals in Air 

Sampled Air Volume at Standard Temperature and Pressure (STP) 
i 

Sampling Flowxate at STP 

Wind Speed ^ 

Wind Direction (Field Report) 

Temperature 

Barometric Pressure (not corrected to sea level) 

Time 

Date 

ppm 

milligrams per kilogram (mglcg) 

micrograms per cubic meter 
(Hg/m )̂ 

cubic meters at STP (m' STP) 

cubic meters per minute at STP 
(m'Vmin STP) 

miles per hour (mph) 

degrees on an azimuth compass 

degrees Farenheit (°F) 

millimeters of mercury (mm Hg; 

military time (00:00 - 24:00) 

month/dav/year 

1.6 Special Training Requirements/Certification 

All site personnel will be required to have completed a basic 40-hour health and safety (Hazardous 
Waste Operations and Emergency Response [H.AZIWOPER]) fraining course and annual refreshers. 
Familiarization with the Niton"'''̂  X R F and its operating procedures will also be necessary for the ST.ART 
members. 



1.7 Documentation and Records 

START personnel will maintain a field logbook to record all pertinent activities associated with the 
sampling events. Appropriate documentation pertaining to photographs taken by START will also be 
recorded in the field logbook. Information pertaining to all samples (i.e., sampling datey'times, locations, 
etc.) collected during this event will be recorded on sample field sheets generated by START. Labels 
generated by START will be affixed to sample containers, identifying sample numbers, dates collected, 
and requested analyses. Chain of custody records will be completed/maintained for all samples from the 
time of their collection until they are submitted to the laboratory for analysis. 

.A health and safety plan will be prepared by START prior to the field activities that will address 
site-specific hazards. The health and safety plan will be reviewed and signed by all field personnel prior 
to field work, indicating that they understand the plan and its requirements. Copies of the plan will be 
available to all personnel throughout the sampling activities. 

2. MEASUREMENT/DATA ACQUISITION 

2.1 Sampling Process Design 

The proposed sampling scheme for this project will be in accordance with the Removal Program 
Representative Sampling Guidance, Volume I: Soil, OSWER Directive 9360.4-10, November 1991, and 
judgmental (based on the best professional judgement of the sampling team). "The sampling design 
proposed in the following paragraphs has been selected to identify the extent of soil contamination at the 
site. The proposed number of samples is a balance between cost and coverage and represents a 
reasonable attempt to meet the study objectives while staying within the budget constraints of a typical 
site investigation. 

The characterization sampling will be conducted m a priority hierarchy as follows: 

.A. Residential yards where a known child under 7 years old resides. 

B. Residential yards along the primary and secondary concentrate haul routes. 

C. Child high use areas. 

.At a minimum, residential properties located in the previously identified area will have four 
quadrants established around the home, which will radiate out 50 feet from each side ofthe home. In 
each quadrant, a nine-aliquot composite sample will be collected from the upper 1 inch of soil and 
screened with a Niton"^" XRF. Therefore, a minimum of 4 four samples will be collected from each 
resedentiai property. Soil samples will not be collected from within 3 feet of the residential dwellings to 
reduce the potential lead-based paint contribution to soil-lead concentrations. In addition, multi-aliquot 
surface soil samples will be taken at the drip line of each stmcture where a child under 6 years old with 
elevated blood lead is known to reside. Multi-aliquot surface soil samples will also be collected from any 
play areas, gardens, sand piles, unpaved driveways, and other areas appearing to be frequented by 
children. The number of aliquots for these areas will be dependent upon size, but, in general, will follow 
the aliquot density used for the quadrants. 

A 9-aliquot soil sample will be collected from the five-foot section of residential yards and high 
child use areas adjacent to roads used as haul routes by the Doe Run Company and within the first :0 
yards ofthe streets intersecting with those haul routes. 



In addition to soil sampling at residential properties, indoor dust samples will be collected at 
residential homes which meet the one of the following criteria: 1) homes which have a child less than 6 
years of age; and 2) homes which have an XRF screening concentration of greater than 10,000 ppm from 
any area of the yard. 

For locations where there are no residences, a center point, depicting a possible future building site, 
will be established and flagged. From the center point, four quadrants will be established, which will 
radiate out 100 feet in each compass direction, and the aforementioned sampling protocols will be 
completed (e.g. collecting a nine-aliquot composite from each quadrant). 

If the results ofthe screening characterization conducted indicate that surface soil contamination 
exists (i.e., lead concentrations greater than 400 ppm) beyond the specified limits, further sampling will 
be conducted on properties beyond the defined sampling. 

In addition to soil sampling, four to five ambient air sampling apparatus will be established at 
several locations near the smelter to determine the potential impact of transporting lead materials from 
and to the smelter. Specific monitoring locations will be based on field judgment. The monitoring 
locations will include high traftlc and low traffic areas, in order to study any differences. The samplmg 
apparatus will include Hi-Vol and PM-10 Hi-Vol air monitoring instruments. The air monitoring 
insn-uments will be placed on the ground. .At least one Hi-Vol and one PM-10 Hi-Vol will be collocated 
at one location. 

.A summary of anticipated samples to be collected for this project is provided in the following table. 
The exact number will depend on field screening results, as previously described. Approximately 10 
percent of all screening samples will be collected for laboratory confirmation analysis. ; 

Number of Samples 

Man-ix 
Field Screening 

(Lead) Laboratorv Laboratorv .Analvses 

Soil 

Dust 

Air 

4,000 

N A ' 

NA 

400 

250 

200 

Lead, cadmium, arsenic, zinc, nickel 

Lead, cadmium, arsenic, zinc, nic'^el 

Lead, cadmium, arsenic, zinc, nickel 

a. Sec Section 2.4 for details pertaming to analyses. 

b. N.A = Not Apnlicable 

2.2 Sampling Methods Requirements 

Soil samples will be collected following the EPA Region 7 SOP #2231.12A: ERT #2012; "Soil 
Sampling". Confirmation soil samples will be collected with a clean, dedicated stainless steel spoon and 
homogenized in a clean, dedicated aluminum pie pan. The samples will be screened with the .XRF after 
homogenizing the soil, and three consecutive XRF readings will be collected. The three homogenized 
XRF readings will be recorded on a field sheet. Screening samples using the XRF will follow EP.A 
Region 7 SOP # 4231.707A. The location of the XRF readings (as well as confirmation sample location, 
if necessary) will also be recorded on each field sheet. Confirmation samples will be transferred directly 
into the appropriate container for analysis. The samples will be submitted to a subcontracted laboratory. 



Indoor dust sampling will be conducted in accordance with EPA Region 7 SOP #4231.1 l A with a 
minor modification to include the use of a hand-held electric vacuum sweeper. A dedicated filter will 'oe 
used for each sample. The dust sample will be collected from an adequate area to provide a minimum of 
5 grams of weight. The sampling area will include high traffic areas, children bedrooms, and/or 
undisturbed areas. Pertinent sampling information willbe documented on field sheets. The dust sample 
will be transferred directiy into a dedicated ziplock bag and labeled for laboratory analysis. 

Al l ambient air sampling will be accomplished using Hi-Vol and PM-10 Hi-Vol Air Samplers 
(manufactured by General Metals Work, Inc., Village of Cleves, Ohio), or equivalent "Ihe samplers will 
be operated in accordance with EPA Region 7 SOP No. 2314.1 A and No. 2314.2,A except where 
procedures differ from this QAPP. In all cases, the policies described in this Q.APP shall take precedence 
over other EPA SOPs. Each sampler will be positioned on the ground level. Suitable supporting 
sttiictures meeting all local and Federal safety codes will be used. Samplers will be operated 
continuously for a 24-hour (±10%) sampling duration. Sampler start and completion times will be 
referenced to 2400 hours. 

Air samples may be voided by the EPA OSC or STAJRT Project Manager under the following 
conditions: (I) If the sampling duration is outside the 21.6 to 26.4 hour limit; (2) evidence of sample 
tampering is observed; or (3) sample is known to be unrepresentative (due to contamination, sampler 
failure, etc.). 

One meteorological station will be established for the air monitoring. The station will be sited and 
operated in accordance with "Quality Assurance Handbook for .Air Pollution Measurement Systems: 
Volume rv Meteorological Measurements", EP.\-600/4-82-060, .August 1989. Specifically, the station 
will measure wind direction, wind speed, and temperature from a heighj of 10 meters. Data logging will 
be accomplished electronically using an averaging time of 1 hour. Surface pressure (not corrected to sea 
level) will be recorded hourly. If larger scale meteorological data are required, such "synoptic" data wi'.l 
be acquired from the nearest US Geological Survey stream recording station or from the nearest reporting 
auport. 

Disposal of investigation-derived wastes (IDW) and procedures for equipment personal 
decontamination will be addressed in a site-specific healtii and safety plan prepared by the Tetra Tech 
ST.ART. In general, it is anticipated that most EDW will consist of disposable sampling supplies (gloves, 
paper towels, etc.) that will be disposed of off-site as uncontaminated de'oris, 

2.3 Sample Handling and Custody Requirements 

Samples will be collected in accordance with procedures defined in Region VII EPA SOP 2130.-^3. 
Chain of custody procedures will be maintained as directed by Region VII EP.A SOP 2130.2.A. Samples 
will be accepted by the contracted laboratory according to tiieir specific procedures and SOPs. 

A l l soil sample containers will be placed in plastic bags to control spillage in case the containers 
break during shipment. Soil and dust samples will be placed in coolers containing packing material and 
enough ice to ensure that the temperature ofthe samples does not exceed 4°C. Necessary paperwork for 
all samples, including chain of custody records, will be completed by the Tetra Tech ST.ART and 
maintained with the coolers until delivery to the laboratory. If shipment ofthe samples is required via 
commercial service, each cooler lid will be securely taped shut, and two custody seals will be 
signeddated and placed across the lid opening. The samples will be submitted to tiie receiving laboratory 
by ST.ART personnel in a time-efficient manner to ensure that the applicable holding times are not 
exceeded. 



2.4 Analytical Methods Requirements 

The samples will be analyzed at a pre-qualified laboratory contracted by the Tetra Tech START, 
according to the EPA methods listed in the following table. Detection liraits that are typically reported by 
those methods are expected to be adequate for this activity. The requested analyses have been selected 
based on past sampling data and historical information collected for the site: 

ANALYTICAL METHODS 

,Analytical Parameter' EPA Method Number 

SOEL/DUST 

Lead, cadmium, arsenic, zinc, nickel SW846 Method 6010B 

AIR 

Lead, cadmium, arsenic, zinc, nickel , SW846 Method 6010 B and 7000 Series 

a. EP.A may cease the analysis for zinc and nickel content if zinc and nickel concentrations in the initial 
confirmation samples are consistently below MDNR's .Any Use Soil Levels. 

2.5 Quality Control Requirements 

Because dedicated supplies will ê used for all samples (i.e., stainless steel spoons, pie pans, etc.), 
no QC samples will be required to assess the potential for cross-contamination. Analytical error 
(precision and accuracy) will be determined by the analysis of laboratory-prepared duplicates and spike 
samples. These criteria, along with other laboratory QC elements, will be performed in accordance with 
the contract laboratory 's quality'assurance plan. 

To sansfy- the quality control .elements for the .XRF. data will be collected and analyzed for 
comparability to laboratory data, to determine detection and quantitation limits, and to determine 
accuracy and precision. The mean ofthe three XRF readings taken for each confirmation sample will be 
compared statistically to the laboratory results for each confinnation sample to assess comparability. Tr.e 
measure of agreement (r') for the XRF unit_should be above 0.7 or greater for the XRF data to be 
considered screening level data. 

For every measurement, the Niton"""-̂  gives an uncertainty range that represents a 95 percent 
confidence interval. In general, precisiorv'accuracy increases with increasing sample mn time. Due to 
preliminary sample results mdicating high lead levels, XRF sample run time will be increased accordingly 
to improve precision and accuracy. "The goal is for samples to be screened long enough to obtain 
precision measurements within 20% of the actiaal concentrations. 

2.6 Instrument/Equipment Testing, Inspection, 
and Maintenance Requirements 

Testing, inspection, and maintenance of alt sampling equipment and supplies, along with field 
screening instmmentation, will be performed by START personnel prior to deployment for field 
activities. Testing, inspection, and maintenance of analytical instrumentation will be performed in 
accordance with the contracted laboratorv's analvtical SOPs and manufacturers' recommendations. 



2.7 Instrument Calibration and Frequency 

Calibration ofthe field screening and laboratory analytical instrumentation will be in accordance 
with the referenced SOPs and manufacturers' recommendations. 

2.8 Inspection/Acceptance Requirements for Supplies and 
Consumables 

All sample containers will meet EPA criteria for cleaning procedures required for low-level 
chemical analysis. Sample containers will have Level II certifications provided by the manufacturer in 
accordance with pre-c!eaning criteria established by EPA in Specifications and Guidelines for Obtaining 
Contaminant-Free Sample Containers. The certificates of cleanliness will be maintained in the project 
file. 

2.9 Data Acquisition Requirements 

Previous data-'information pertaining to the site (including other analytical data, reports, photos, 
maps, etc., wliich are referenced in this Q.APP) have been compiled by START from various sources. 
Some of that data has not been verified; however, that information will not be used for decision-making 
purposes without venfication of its authenticity. 

2.10 Data Management 

All laboratory data will be managed as specified in the contract laborator '̂'s Q.A.M. Preliminary ' 
data will be received by the project manager on site. "The final data package will be forwarded to a 
chemist trained in data validation lo complete the validatioA process. The results will be summanzed and 
included in the report submitted to EP.A. 

3. ASSESSMENT/OVERSIGHT 

3.1 Assessments and Response Actions 

.Assessment and response actions pertaining to analytical phases of the project are addressed in the 
contracted laboratory's quality assurance manual(s). Because of the short duration of this sampling event, 
no field-audits of sampling procedures will be performed. Conective actions will be taken at the 
discretion ofthe EPA Project Manager, whenever there appears to be problems that could adversely atTect 
data quality and'or resulting decisions affecting fumre response actions pertaining to the site. 

3.2 Reports to Management 

A letter report describing the sampling techniques, locations, problems encountered (with 
resolutions to those problems), and interpretation of analytical results will be prepared by ST.ART, 
following completion ofthe field activities descnbed herein and validation of laboratory data. The 
laboratory data for soil samples will be compared to all applicable or relevant and appropriate 
requirements (ARARs), including removal action levels that have been established for the site, to 
determine whether further response is warranted. 



4. DATA VALIDATION AND USABILITY 

4.1 Data Reviews, Validation, and Verification Requirements 

Data review and verification will be performed by a qualified laboratory analyst and the 
laboratory's section manager in accordance with the contracted lab's quality assurance program. Follow-
up validation of the data will be perfonned by a Tetra Tech START chemist. The ST.ART Project 
Manager will be responsible for overall validation and final approval of the data, in accordance with the 
projected use of the results. 

4.2 Validation and Verification Methods 

.A. qualifled Tetra Tech ST.ART chemist wil! review the data for laboratory spikes/duplicates and 
laboratory blanks to ensure that they are acceptable. The ST.ART Project Manager will inspect the data to 
provide a final review. The ST.ART Project Manager will also compare the sample descriptions with the 
field sheets for consistency and will ensure that any anomalies in the data are appropriately documented. 

4.3 Reconciliation With User Requirements 

If data quality indicators do not meet the project's requirements as outlined in this QAPP, the data 
may be discarded, and re-sampling and'or re-analysis may be required. 
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1. PROJECT MANAGEMENT 

1.1 Distribution List 

Region VII EPA -^otHB«a5. USEP.A Project Manager 

Bob Dona, USEPA SuperFund Quality Assurance Coordinator 

Region VII ST.ART Ryan Schuler, START Project Manager 

Hieu Q. Vu, ST.ART Program Manager 

Ted Faile, ST.ART Quality .Assurance Manager 

1.2 Project/Task Organization/Scope of Work 

Ryan Schuler, of the U.S. Environmental Protection Agency (USEPA) Region VII Superfund 
Technical .Assessment and Response Team (ST.ART), will serve as the START Project Manager for the 
activities described in this Quality .Assurance Project Plan (QAPP) to be conducted at the Herculaneum 
Lead Smelter Site in Herculaneum, Missouri. He will be responsible for overall coordination ofsite 
activities, ensuring implementation ofthe QAPP, and providing periodic updates to the client conceming 
the status of the project, as needed. Joe Davis will be the USEPA Project Manager for this activity. 

Eight to len START members will comprise the field/sampling team. The team will be responsible 
for assisting EPA with sur\'eying activities..obtaining access to sampling properties, acquisition and 
calibration of sampling equipment, sample collection, field screening, documentation of residential 
property conditions and field activities, and coordination of laboratory analyses. The ST.ART Quality 
.Assurance (QA) Manager will provide technical assistance, as needed, to ensure that necessary Q.A issues 
are adequately addressed. 

This Q.APP was prepared to address site characterization to determine the extent of soil 
contamination caused by operations at the Herculaneum Lead Smelter (HLS) site in Herculaneum, 
.Missouri. In addition, air monitonng stations will be^stablished to document fugitive releases of 
airbome contaminants. The scope of work includes obtaining property access, surveying, marking 
sampling cells at each property, collection ofsurface soil samples for field screening and laboratory 
analyses, and collection of ambient air samples at several locations near the HLS site. 

'' Although an attempt will be made to adhere to this QAPP as much as possible, the proposed 
activities may be altered in the field if warranted by site-specific conditions and/or unforeseen hindrances 
that prevent any aspect ofthis QAPP from being implemented in a feasible manner. Such deviations will 
be recorded in the site logbook as necessary. This QAPP will be available to the field team(s) at all times 
during sampling activities to serve as a key reference for the proposed activities described herein. 

1.3 Problem Definition/Background/Site Description 

This QAPP was prepared by the Tetra Tech ST.ART to address imminent and long-term concems 
that could impact human health and/or the environment at the HLS site (site), where metals-contaminated 
soils (predominantly lead, cadmium and zinc) have been identified during previous sampling activities. 



The HLS site is located at 881 Main Street in Herculaneum, Missouri, about 25 miles south ofthe 
St. Louis metropolitan area (see .Attachment A - Figure 1: Site Location Map). The site propeny is 
approximately 52 acres in size. .An approximately 24-acre slag disposal pile is located south ofthe 
smelter in a horseshoe bend of Joachim Creek. The slag pile is located in the floodplain of Joachim 
Creek, in an area classified as a wetiand. The smelter site is bordered on the east by the Mississippi River 
and on the north and west by residential areas. South of the smelter is the slag pile and wetiand area. The 
slag pile is bordered to the east, west, and south by Joachim Creek, and to the north by residential areas 
and the smelter facility (see .Attachment B - Figure 2: Aerial Photography). The slag pile and most of the 
smelter facility are located in Jefferson County, Section 29, T. 41 N . , R.6 E., although the northem 
portion of the facihty extends into Section 20. Geographic coordinates of the site are 38° 15' 19.0" north 
lautude and 90 22 56.7" west longimde. 

The site is an active lead smelter, the largest of its kind in the United States. HLS began operations 
in 1892 as part of the St. Joseph Lead Company. In 1986, it became part of the newly formed Doe Run 
Company (Doe Run), a joint venture of the Fluor Corporation and the Homestake Mining Company. In 
1990, the Fluor Corporation became the sole owner of Doe Run. The site consists of three main areas: 
(1) the smelterplant, located on the east side of Main Sn-eet; (2) the slag storage pile; and (3) office 
buildings on the west side of Main Street. 

The following major processes occur at the HLS site: (1) sintering, smelting, and refining of lead 
ore; (2) sulfuric acid production from waste sulfur-containing gases generated by the sintering operation; 
and (3) wastewater treatment. The smelting operation generates a molten slag, 20 percent of which is sent 
to a slag storage pile as waste. The slag pile occupies approximately 24 acres in the fioodplain of 
Joachim Creek, and is up to 40 feet tall in some sections. In 1993, during a major flood event, water 
reached several feet up the sides of the slag pile. The site also generates stac^ air emissions from the 
smelter and fugitive air emissions from various operations (MDNR, 1999). 

Several investigations have been conducted at the site, including a Preliminary Assessment'' 
Screening Site Inspection by the EP.A in 1980. a multimedia compliance inspection by the EP.A in 1995. a 
Preliminary Ecological Risk .Assessment for Fish and Wildlife Habitats by the U.S. Fish and Wildlife 
Service (USFWS) in 1998, and a Preliminary Assessment by the Missouri Department of Natural 
Resources (MDNR) in 1998 and 1999. In addition to these state and federal lead investigations, the 
facility has collected and submitted to the state a large quantily of environmental data pursuant to 
Missouri's site-specific State Implementation Plan (SIP) established under the Clean Air Act (CA.A), 
National Pollutant Discharge Elimination System (NPDES) permit, MetallicMrnerals Waste 
Management .Act permit, and voluntary soil cleanup efforts in the surrounding Herculaneum community-. 

Based on previous investigations, primary metal contaminants in the slag pile include arsenic, 
cadmium, copper, lead, nickel, and zinc. The slag pile has been partially inundated by flood waters in t'ne 
past. The USFWS identified significant concentrations of lead, cadmium, and zinc in floodplain soils; 
significant concentrations of lead and zinc in river sediments; and significant zinc concentrations in 
surface water samples collected from drainage ditches on the Joachim Creek floodplain. 

Stack and fugitive emissions from the site, and fall-out from these emissions, have resulted in 
releases of lead, cadmium, and sulfur dioxide to the air and soil. Since 1980, the smelter's emissions have 
been regulated under general and site-specific regulation established in die SEP. Lead emissions at one air 
monitoring station near the site have consistentiy been above the 1.5 microgram per cubic meter (pg/m") 
National Ambient .Air Quality Standard (NAAQS), since it was installed in 1992. Due to the continued 
noncompliance with the NAAQS standard, new SEP regulations are being developed by the site and 
MDNR. 



Soil sampling has shown lead levels as high as 12,800 parts per million (ppm) in the surface soils 
of homes surrounding the smelter. A 1992 Jefferson County Health Department study identified 13 
homes near the site where children had lead levels greater than 15 micrograms per decaliter (^g/dl). 
Twelve of these 13 homes had lead levels in the soil ranging firom 1,000 to 3,500 ppm, and one had lead 
levels in the soil up to 999 ppm. Thirteen out of 21 birds tested as part ofthe USFWS study showed 
clinical or subclinical lead poisoning based on liver analysis. Fish and tissue samples collected during 
this study had lead concentrations up to 7,5 ppm. Under a groundwater monitoring program conducted at 
the site since 1980, lead and cadmium concentrations in the groundwater periodically have been found 
above the respective maximum contaminant levels (MCLs) established under the Safe Drinking Water 
.Act. The MCLs for lead and cadmium are 15 parts per billion (ppb) and 5 ppb, respectively. 

In August of 2001, EPA was notified by a Herculaneum citizen of a grey powdery substance on the 
roads in the town. Further investigation identified the substance containing lead at 300,000 ppm or 30°/o. 
.Additional field screening identitled the micks delivering lead concentirate to the Doe Run Smelter as the 
likely source of the material along the haul routes in the town. 

1.4 Project/Task Description 

The activities described in this Q.APP will address the following: 

A. The extent of soil contamination in residential yards, day-care facilities, areas in 
schoolyards frequented by children, parks, and all other child high-use areas 
affected by the HLS operations located east of and adjacent to U. S. Highway 61 
and north of Joachim Cre^k in the township of Herculaneum, In addition, all 
residential yards and chird high-use areas adjacent to or north of Old Route 61 
Highway between the Joachim Creek overpass and U.S. Highway 61 shalli>e 
characterized. This includes all residential lots owned by the Doe Rim Company 
and vacant residential lots. 

B. If the results of the site characterization along haul routes conducted in item .A 
above indicate that high levels ofsurface soil contamination exists beyond the 
boundaries specified, sampling will be conducted to delineate the extent ofthis 
contamination in residential yards, day-care facilities, areas in schoolyards 
frequented by children, parks, and all other liigh use areas affected by the 
HLS operations. 

1.5 Quality Objectives and Criteria for Measurement Data 

The QA objective for this project is to provide valid data of knowm and documented quality. 
Specific Data Quality Objectives (DQO's) are discussed in terms of accuracy, precision, completeness, 
representativeness, and comparability. 

For this project, accuracy is defined as the ratio, expressed as a percentage, of a measured value to 
a mae or reference value. The measurement process of a contaminant concenfration includes separate 
field and laboratory measurements. Errors are associated with each of these two types of measurements. 
These errors will be quantified and expressed as a measure of accuracy. The analytical component of 
accuracy will be expressed as Percent Recovery based on the analysis of lab-prepared spike samples and 
Performance Evaluation (PE) audit samples. 



Precision for this project is defmed as a measure of agreement among individual measurements of 
the same property and will be expressed via duplicate samples. The overall precision is assessed by 
collection of duplicate or collocated samples. Approximately 10% of duplicate/collocated samples is 
anticipated. 

Data completeness will be expressed as the percentage of data generated that is considered valid. 
-A completeness goal of 100% will be applied to this project; however, if that goal is not met, site 
decisions may still be made based on the remaining data. No specific critical samples have been 
identified for the project. 

Representativeness of collected samples is facilitated by establishing and following criteria and 
procedures identified in this QAPP. 

Data comparability is achieved by requiring all data generated for the project be reported in 
common units. The following table lists the various types of data that will be generated and the specific 
reporting units. 

Specific Data Reporting Units 

P.AR,AMETER UNIT 

Metals in Soil by X-ray Fluorescence Specfrometer (XRF) 

Metals in Soil by Laboratory .Analysis 

Metals in .Air 

Sampled Air Volume at Standard Temperamre and Pressure (STP) 

Sampling Flowxate at STP 

Wind Speed 

Wind Direction (Field Report) 

Temperature 

Barometric Pressure (not corrected to sea level) 

Time 

Date 

ppm 

milligrams per kilogram (mg'kg) 

microsrams per cubic meter 
(pg/m^) 

cubic meters at STP (m' STP) 

cubic meters per minute at STP 
(m'/min STP) 

miles per hour (mph) 

degrees on an azimuth compass 

degrees Farenheit (°F) 

millimeters of mercury (mm Hg; 

military time (00:00 - 24:00) 

month/dav/vear 

1.6 Special Training Requirements/Certification 

All site personnel will be required to have completed a basic 40-hour health and safety (Fiazardous 
Waste Operations and Emergency Response [H.AZWOPER]) fraining course and annual refreshers. 
Familiarization with the Niton"""" X R F and its operating procedures will also be necessary for die ST.ART 
members. 



1.7 Documentation and Records 

START personnel will maintain a field logbook to record all pertinent activities associated with the 
sampling events. Appropriate documentation pertaining to photographs taken by START will also be 
recorded in the field logbook. Information pertaining to all samples (i.e., sampling dateŝ times, locations, 
etc.) collected during this event will be recorded on sample field sheets generated by START. Labels 
generated by START will be affixed to sample containers, identifying sample numbers, dates collected, 
and requested analyses. Chain of custody records will be completed/maintained for all samples from the 
time of their collection until they are submitted to the laboratory for analysis, 

.A health and safety plan will be prepared by START prior to the field activities that will address 
site-specific hazards. "The health and safety plan will be reviewed and signed by all field personnel prior 
to field work, indicating that they understand the plan and its requirements. Copies of the plan will be 
available to all personnel throughout the sampling activities. 

2- MEASUREMENT/DATA ACQUISITION 

2.1 Sampling Process Design 

The proposed sampling scheme for this project will be in accordance with the Removal Program 
Representative Sampling Guidance, Volume 1: Soil, OSWER Directive 9360.4-10, November 1991, and 
judgmental (based on the best professional judgement of the sampling team). "The sampling design 
proposed in the following paragraphs has been selected to identify the extent of soil contamination at the 
site. The proposed number of samples is a balance between cost and coverage and represents a 
reasonable attempt to meet the study objectives while staying within the budget constraints of a typical 
site investigation. 

The characterization sampling will be conducted ;n a priority hierarchy as follows: 

.A. Residential yards where a known child under 7 years old resides. 

B. Residential yards along the primary and secondary concentrate haul routes. 

C. Child high use areas. 

.At a minimum, residential properties located in the previously identified area will have four 
quadrants established around the home, which will radiate out 50 feet from each side ofthe home. In 
each quadrant, a nine-aliquot composite sample will be collected from the upper 1 inch of soil and 
screened with a Niton"""'-' XRF. Therefore, a minimum of 4 four samples will be collected from each 
resedentiai property. Soil samples will not be collected from within 3 feet of the residential dwellings to 
reduce the potential lead-based paint contribution to soil-lead concentrations. In addition, multi-aliquot 
surface soil samples will be taken at the drip line of each structure where a child under 6 years old with 
elevated blood lead is known to reside. Multi-aliquot surface soil samples will also be collected from any 
play areas, gardens, sand piles, unpaved driveways, and other areas appearing to be frequented by 
children. The number of aliquots for these areas will be dependent upon size, but, in general, will follow 
the aliquot density used for the quadrants. 

A 9-aliquot soil sample will be collected from the five-foot section of residential yards and high 
child use areas adjacent to roads used as haul routes by the Doe Run Company and within the first 50 
yards ofthe streets intersecting with those haul routes. 



In addition to soil sampling at residential properties, indoor dust samples will be collected at 
residential homes which meet the one of the following criteria: I) homes which have a child less than 6 
years of age; and 2) homes which have an XRF screening concentration of greater than 10,000 ppm from 
any area of the yard. 

For locations where there are no residences, a center point, depicting a possible future building site, 
will be established and flagged. From the center point, four quadrants will be established, which will 
radiate out 100 feet in each compass direction, and the aforementioned sampling protocols will be 
completed (e.g. collecting a nine-aliquot composite from each quadrant). 

If the results ofthe screening characterization conducted indicate that surface soil contamination 
exists (i.e., lead concentrations greater than 400 ppm) beyond the specified limits, further sampling will 
be conducted on properties beyond the defined sampling. 

In addition to soil sampling, four to five ambient air sampling apparatus will be established at 
several locations near the snielter to determine the potential impact of transporting lead materials from 
and to the smeher. Specific monitoring locations will be based on field judgment. The monitoring 
locations will include high traffic and low traffic areas, in order to study any differences. The sampling 
apparaUis will include Hi-Vol and PM-10 Hi-Vol air inonitoring instmments. "The air monitoring 
instruments will be placed on the ground. .At least one Hi-Vol and one PM-10 Hi-Vol will be collocated 
at one location. 

.A summary of anticipated samples to be collected for this project is provided in the following table. 
The exact number will depend on field screening results, as previously described. Approximately 10 
percent of all screemng samples will be collected for laboratory confirmation analysis. ; 

Number of Samples 

Field Screening 

Manix (Lead) Laboratory Laboratory .Analyses" 

Soil 4,000 400 Lead, cadmium, arsenic, zinc, nickel 

Dust NA*" 250 Lead, cadmium, arsenic, zinc, nic'̂ el 

.Air N.A 200 Lead, cadmium, arsenic, zmc, nickel 

a. Sec Section 2.4 for details pertaining to analyses. 

b. N.A = Not Applicable 

2.2 Sampling Methods Requirements 

Soil samples will be collected following the EPA Region 7 SOP #2231.12A: ERT i^20\2; "Soil 
Sampling". Confirmation soil samples will be collected with a clean, dedicated stainless steel spoon and 
homogenized in a clean, dedicated aluminum pie pan. The samples will be screened with the .XRF after 
homogenizing the soil, and three consecutive XRF readings will be collected. The three homogenized 
XRF readings will be recorded on a field sheet. Screening samples using the XRF will follow EP.A 
Region 7 SOP # 4231.707A. The location of the XRF readings (as well as confirmation sample location, 
if necessary) will also be recorded on each field sheet. Confirmation samples will be transferred directly 
into the appropriate container for analysis. The samples will be submitted to a subcontracted laborator\'. 



Indoor dust sampling will be conducted in accordance with EPA Region 7 SOP R'423 1.1 1A with a 
minor modification to include the use of a hand-held electric vacuum sweeper. A dedicated filter will be 
used for each sample. The dust sample will be collected from an adequate area to provide a minimum of 
5 grams of weight. The sampling area will include high traffic areas, children bedrooms, and/or 
undisturbed areas. Pertinent sampling information will be documented on field sheets. The dust sample 
will be transferred directiy into a dedicated ziplock bag and labeled for laboratory analysis. 

Al l ambient air sampling will be accomplished using Hi-Vol and PM-10 Hi-Vol Air Samplers 
(manufactured by General Metals Work, Inc., Village of Cleves, Ohio), or equivalent The samplers will 
be operated in accordance with EP.A Region 7 SOP No. 2314.lA and No. 2314.2.A except where 
procedures differ from this QAPP. In all cases, the policies described in this Q.APP shall take precedence 
over other EPA SOPs.' Each sampler will be positioned on the ground level. Suitable supporting 
stmctures meeting all local and Federal safety codes will be used. Samplers will be operated 
continuously for a 24-hour (zlO%) sampling duration. Sampler start and completion times will be 
referenced to 2400 hours. 

Air samples may be voided by the EPA OSC or START Project Manager under the following 
conditions: (I) If the sampling duration is outside the 21.6 to 26.4 hour limiti (2) evidence of sample 
tampering is observed; or (3) sample is known to be unrepresentative (due to contamination, sampler 
failure, etc.). 

One meteorological station will be established for the air monitoring. The station will be sited and 
operated in accordance with "Quality Assurance Handbook for .Air Pollution Measurement Systems: 
Volume rv Meteorological Measurements", EP.A-600./4-S2-060, .August 1989. Specifically, the station 
will measure wind direction, wind speed, and temperature from a heighj of 10 meters. Data logging will 
be accomplished electronically using an averaging time of 1 hour. Surface pressure (not corrected to sea 
level) will be recorded hourly. If larger scale meteorological data are required, such "synoptic" data vvi".l 
be acquired from the nearest US Geological Survey stream recording station or from the nearest reporting 
aii"pon. 

Disposal of investigation-derived wastes (IDW) and procedures for equipment personal 
decontamination will be addressed in a site-specific 'nealdi and safety plan prepared by the Tetra Tech 
ST.ART. In general, it is anticipated that most EDW will consist of disposable sampling supplies (glove;, 
paper towels, etc.) that will be disposed of off-site as uncontaminated de'oris. 

2.3 Sample Handling and Custody Requirements 

Samples will be collected in accordance with procedures defined in Region VII EPA SOP 2130.-^3. 
Chain of custody procedures will be maintained as directed by Region VII EP.A SOP 2130.2.A. Samples 
will be accepted by the contracted laboratory according to tiieir specific procedures and SOPs. 

Al l soil sample containers will be placed in plastic bags to control spillage in case the containers 
break during shipment. Soil and dust samples will be placed in coolers containing packing material and 
enough ice to ensure that the temperature ofthe samples does not exceed 4°C. Necessary paperwork for 
all samples, including chain of custody records, will be completed by the Tetra Tech STiART and 
maintained with the coolers until delivery to the laboratory. If shipment of the samples is required via 
commercial service, each cooler lid will be securely taped shut, and two custody seals will be 
signedy'dated and placed across the lid opening. The samples will be submitted to the receiving laboratory 
by ST.ART persormel in a time-efficient manner to ensure that the applicable holding times are not 
exceeded. 



2.4 Analytical Methods Requirements 

The samples will be analy7;ed at a pre-qualified laboratory confracted by the Tetra Tech START, 
according to the EPA methods listed in the following table. Detection limits that are typically reported by 
those methods are expected to be adequate for this activity. The requested analyses have been selected 
based on past sampling data and historical infonnation collected for the site: 

ANAL"\ 'TICAL METHODS 

.Analytical Parameter' EPA Method Number 

SOEL/DUST 

Lead, cadmium, arsenic, zinc, nickel SWS46 Method 601 OB 

AIR 

Lead, cadmium, arsenic, zinc, nickel , SW846 Method 6010 B and 7000 Series 

a. EP.A may cease the analysis for zinc and nickel content if zinc and nickel concentrations in the initial 
confirmation samples are consistently below MDNR's .Any Use Soil Levels. 

2.5 Quality Control Requirements 

Because dedicated supplies will be used for all samples (i.e., stainless steel spoons, pie pans, etc.), 
no QC samples will be required to assess the potential for cross-contamination. Analytical error 
(precision and accuracy) will be determined by the analysis of laboratory-prepared duplicates and spike 
samples. These criteria, along with other laboratory QC elements, will be performed in accordance wi-.h 
the contract laboratory's quality assurance plan. 

To satisfy the quality control.elements for the .XRF, data will be collected and analyzed for 
comparability to laboratory data, to determine detection and quantitation limits, and to determine 
accuracy and precision. The mean ofthe three .XRF readings taken for each confirmation sample uil) be 
compared statistically to the laboratory results for each confirmation sample to assess comparability. The 
measure of agreement (r') for the XRF unit_should be above 0.7 or greater for the XRF data to be 
considered screening level data. 

For every measurement, the Niton™ gives an uncertainty range that represents a 95 percent 
confidence interval. In general, precision/accuracy increases with increasing sample run time. Due to 
preliminary sample results mdicating high lead levels, XRF sample run time will be increased accordingly 
to improve precision and accuracy. The goal is for samples to be screened long enough to obtain 
precision measurements within 20% of the acttial concentrations. 

2.6 Instrument/Equipment Testing, Inspection, 
and Maintenance Requirements 

Testing, inspection, and maintenance of al! sampling equipment and supplies, along with field 
screening instmmentation, will be performed by START personnel prior to deployment for field 
activities. Testing, inspection, and maintenance of analytical instrumentation will be performed in 
accordance with the contracted laboratorv's analvtical SOPs and manufacturers' recommendations. 



2.7 Instrument Calibration and Frequency 

Calibration of the field screening and laboratory analytical instrumentation will be in accordance 
with the referenced SOPs and manufacturers' recommendations. 

2.8 Inspection/Acceptance Requirements for Supplies and 
Consumables 

All sample containers will meet EPA criteria for cleaning procedures required for low-level 
chemical analysis. Sample containers will have Level II certifications provided by the manufacturer in 
accordance with pre-c!eaning criteria established by EPA in Specifications and Guidelines for Obtaining 
Contaminant-Free Sample Containers. The certificates of cleanliness will be maintained in the project 
file. 

2.9 Data Acquisition Requirements 

.Previous datainformation pertaining to the site (including other analytical data, reports, photos, 
maps, etc., which are referenced in this Q.APP) have been compiled by ST.ART from various sources. 
Some of that data has not been verified; however, that information will not be used for decision-making 
purposes without venfication of its authenticity. 

2.10 Data Management 

All laboratory data will be managed as specified in the contract laboratory's Q.AM. Preliminary " 
data will be received by the project manager on site. The final data package will be fop.varded to a 
chemist trained in data validation to complete the validation process. The results will be summanzed and 
included in the report submitted to EP.A. . 

3. ASSESSMENT/OVERSIGHT 

3.1 Assessments and Response Actions 

.Assessment and response actions pertaining to analytical phases ofthe project are addressed in the 
contracted laboratory's quality assurance manuai(s). Because of the short duration of this sampling e\eiit. 
no field-audits of sampling procedures will be performed. Corrective actions will be taken at the 
discretion ofthe EPA Project Manager, whenever there appears to be problems that could adversely affect 
data quality and/or resulting decisions affecting fumre response actions pertaining to the site. 

3.2 Reports to Management 

A letter report describing the sampling techniques, locations, problems encountered (with 
resolutions to those problems), and interpretation of analytical results will be prepared by ST.ART, 
following completion of the field activities descnbed herein and validation of laboratory data. The 
laboratory data for soil samples will be compared to all applicable or relevant and appropriate 
requirements (ARARs), including removal action levels that have been established for the site, to 
determine whether further response is warranted. 



4. DATA VALIDATION AND USABILITY 

4.1 Data Review, Validation, and Veri"fication Requirements 

Data review and verification will be performed by a quahfied laboratory analyst and the 
laboratory's section manager in accordance with the contracted lab's quality assurance program. Follow-
up validation of the data will be performed by a Tetra Tech START chemist. The ST.ART Project 
Manager will be responsible for overall validation and final approval of the data, in accordance with the 
projected use of the results. 

4.2 Validation and Verification Methods 

.A qualified Tetra Tech START chemist will review the data for laboratory spikes/duplicates and 
laboratory blanks to ensure that they are acceptable. The ST.ART Project Manager will inspect the data to 
proMde a final review. "The ST.ART Project Manager will also compare the sample descriptions with the 
field sheets for consistency and will ensure that any anomalies in the data are appropriately documented. 

4.3 Reconciliation With User Requirements 

If data quality indicators do not meet the project's requirements as outlined in this QAPP, the data 
may be discarded, and re-sampling and'or re-analysis may be required. 
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ATTACHMENT B 

Figure 2: Aerial Photography 

(One page) 
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ATTACHMENT C 

Figure 3: Sampling Map 

(One page) 
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I.o PRO JECT MANAGEMENT 

1.1 DISTRIBUTION LIST 

Region "VO EPA Joe Davis, USEPA Project Manager 
Bob Dona, USEPA SuperFund Quality Assurance 
Coordinator 

Region VU START Ryan Schuler, START Project Manager 
Hieu Q. Vu, START Program Manager 
Ted Faile, START Quality Assurance Manager 

1.2 PROJECT/TASK ORGANIZATION/SCOPE OF WORK 

Ryan Schuler, of the U.S. Environmental Protection Agency (USEPA) Region VH. Superfiind Technical 

Assessment and Response Team (START), will serve as the START Project Manager for the activities 

described in fhis Quality Assurance Project Plan (QAPP) to be conducted at the Herculaneum Lead 

Smelter Site in Herculaneum, Missouri. He will be responsible for overall coordbation ofsite activities, 

ensuring implementation ofthe QAPP, and providing periodic updates to the client conceming the status 

of the project, as needed. Joe Davis will be the USEPA Project Manager for this activity. 

Eight to ten START members will comprise the field/sampling team. The team will be responsible for 

assisting EPA with surveying activities, obtaining access to sampling properties, acquisition and 

calibration of samplmg equipment, sample collection, field screemng, documentation of residential 

property conditions and field activities,, and coordination of laboratory analyses. The START Quality 

Assurance (QA) Manager will provide technical assistance, as needed, to ensure that necessary QA 

issues are adequately addressed. 

This QAPP was prepared to address site characterization to determine the extent of soil contamination 

caused by operations at the Herculaneum Lead Smelter (HLS) site in Herculaneum, Missouri. In 

addition, air monitoring stations will be established to document fugitive releases of airbome 

contaminants. The scope of work includes obtaining property access, surveying/marking sampling cells 

at each property, collection of surface soil samples for field screening and laboratory analyses, and 

collection of ambient air samples at several locations near the HLS site. 
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Although an atteihpt will be made to adhere to this QAPP as much as possible, the proposed activities 

may be altered in the field if warranted by site-specific conditions and/or unforeseen hindrances that 

prevent any aspect of this QAPP fi^m being implemented in a feasible maimer. Such deviations will be 

recorded in the site logbook as necessary. This QAPP will be available to the field team(s) at all times 

during sampling activities to serve as a key reference for the proposed activities described herein. 

1.3 PROBLEM DEFlNmON/BACKGROUND/SITE DESCRIPTION 

This QAPP was prepared by the Tetra Tech START to address imminent and long-term concerns that 

could impact human health and/or the environment at the HLS site (site), where metals-contaminated 

soils (predominantly lead, cadmium and zinc) have been identified during previous sampling activities. 

The HLS site is located at 881 Main Street in Herculaneum, Missouri, about 25 miles south of the St. 

Louis metropolitan area (see Attachment A - Figure 1: Site Location Map). The site property is 

approximately 52 acres in size. An approximately 24-acre slag disposal pile is located south of the 

smelter in a horseshoe bend of Joachim Creek. The slag pile is located in the floodplain of Joachim 

Creek, ui an area classified as a wetland. The smelter sitei is bordered on the east by the Mississippi 

River and on the north and west by residential areas. South of the smelter is the slag pile and wetland 

area. The slag pile is bordered to the east, west, and south by Joachim Creek, and to the north by 

residential areas and the smelter facility (see Attachment B - Figure 2: Aerial Photography). The slag 

pile and most of the smelter facility are located in Jefferson County, Section 29, T. 41 N., R.6 E., 

although the northem portion of the facility extends into Section 20. Geographic coordinates pf tiie site 

are 38° 15' 19.0" north latitude and 90° 22' 56.7" west longitude. 

The site is an active lead smelter, the largest of its kind in the United States. HLS began operations in 

1892 as part of the St. Joseph Lead Company. In 1986, it became part of the newly formed Doe Run 

Company (Doe Run), a joint venture of the Fluor Corporation and the Homestake Mining Company. In 

1990, the Fluor Corporation became the sole owner of Doe Run. The site consists of three main areas: 

(1) the smelter plant, located on the east side of Main Street; (2) the slag storage pile; and (3) office 

buildings on the west side of Main Street. 

The following major processes occur at the HLS site: (1) sintering, smelting, and refining of lead ore; 

(2) sulfuric acid production fi-om waste sulfiir-containing gases generated by the sintering operation; and 
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(3) wastewater treatment. The smelting operation generates a molten slag, 20 percent of which is sent to 

a slag storage pile as waste. The slag pile occupies approximately 24 acres in the floodplain of Joachim 

Creek, and is up to 40 feet tall in some sections. In 1993, during a major flood event, water reached 

several feet up the sides of the slag pile. The site also generates stack air emissions fi^om the smelter and 

fiigitive air emissions from various operations (MDNR, 1999), 

Several investigations have been conducted at the site, including a Preliraiiiary Assessment/ Screening 

Site Inspection by the EPA in 1980, a multimedia compliance inspection by the EPA in 1995, a 

Preliminary Ecological Risk Assessnient for Fish and Wildlife Habitats by the U.S. Fish and Wildlife 

Service (USFWS) in 1998, and a Preliminary Assessment by the Missouri Department of Natural 

Resources (MDNR) in 1998 and 1999. In addition to these state and federal lead investigations, the 

facility has collected and submitted to the state a large quantity of environmental data pursuant to 

Missouri's site-specific State Implementation Plan (SIP) established under the Clean Air Act (CAA), 

National Pollutant Discharge Elimination System (NPDES) permit. Metallic Minerals Waste 

Management Act permit, and voluntary soil cleanup efforts in the surrounding Herculaneum commimity. 

Based on previous investigations, primary metal contaminants in the slag pile include arsenic, cadmium, 

copper, lead, nickel, and zinc. The slag pile has been partially inundated by flood waters in the past. The 

USFWS identified significant concentrations of lead, cadmium, and zinc in floodplain soils; significant 

concentrations of lead and zinc in river sediments; and significant zinc concentrations in surface water 

samples collected from drainage ditches on the Joachim Creek floodplain. 

Stack and fugitive emissions from the site, and fall-out fix)m these emissions, have resulted in releases of 

lead, cadmium, and sulfur dioxide to the air and soil. Since 1980, the smelter's emissions have been 

regulated under general and site-specific regulation established in the SEP. Lead emissions at one air 

monitoring station near the site have consistently been above the 1.5 microgram per cubic meter (ug/m') 

National Ambient Air Quality Standard (NAAQS), since it was installed in 1992. Due to the continued 

noncompliance with the NAAQS standard, new SIP regulations are being developed by the site and 

MDNR 

Soil sampling has shown lead leveis as high as 12,800 parts per million (ppm) in the surface soils of 

homes surrounding the smelter. A 1992 Jefferson County Health Department study identified 13 homes 
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near the site where children had lead levels greater than 15 micrograms per decaliter (fig/dl). Twelve of 

these 13 homes had lead levels in the soil ranging from 1,000 to 3,500 ppm, and one had lead levels in 

the soil up to 999 ppm. Thirteen out of 21 birds tested as part ofthe USFWS study showed clinical or 

subclinical lead poisoning based on liver analysis. Fish and tissue samples collected during this study 

had lead concentrations up to 7.5 ppm. Under a groundwater monitoring program conducted at the site 

since 1980, lead and cadmium concentrations in the groundwater periodically have been found above the 

respective maximum contaminant levels (MCLs) established under the Safe Drinking Water AcL The 

MCLs for lead and cadmium are 15 parts per billion (ppb) and 5 ppb, respectively. 

1.4 PROJECT/TASK DESCRIPTION 

The activities described in this QAPP will address the following: 

1. The extent of soil contamination in residential yards, day-care facilities, areas in schoolyards 

frequented by children, parks, and all other high-use areas affected by the HLS operations 

JNK,^^ beyond a 0.4^iaiL radius of tlie SBaeltefHJPt vyithin a 1-mile radius ofthe sinelter on non-

company owned, properties on the Missouri side of the Mississippi River. 

2. If the results of the site characterization conducted in item #1 above indicate that surface soil 

contamination exists beyond the limits specified, sampling will be conducted to delineate the 

extent of soil contamination in residential yards, day-care facilities, areas in schoolyards 

frequented by children, parks, and all other high use areas affected by the HLS operations 

beyond a 1-miIe radius of the smelter, but within a l Y i mile radius ofthe smelter on non-

company owned properties on the Missouri side ofthe Mississippi River, If the results ofthe 

site characterization conducted indicate that surface soil contamination exists beyond the limits 

specified, further site characterization of properties beyond a I 'A mile radius of the smelter may 

be required. 

3. The extent of soil contamination in residential properties extending from the smelter facility, 

beyond the 1 54 mile radius of the smelter, using a linear transect sampling approach. This 

sampling will be conducted outward from a 1 Vz mile radius of the smelter facility's smokestack, 

in the areas with the highest density of residential properties. 
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4. The potential fiigitive release of contaminants due to trucking/transportation at the smelter and 

any impact on residential homes. 

The EPA has detennined that the criteria for deciding whether or not to expand the soil characterization 

areas shall be based on surface soil concentrations of lead, zinc, and cadmium exceeding risk-based 

action levels calculated using the Integrated Exposure Uptake Biokinetic model. However, until such 

levels are determined, lead concentration in soil of 400 mg/kg (or ppm) will be used as a base for 

detennining fiirther characterization of properties. To achieve the aforementioned objectives, samples of 

gur^esoil will be collected throughout the Herculaneum conununity. Relevant aspects of the project 

are described in the following sections of this QAPP. 

1.5 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 

Tlie QA objective for this project is to provide valid data of known and documented quality. Specific 

Data Quality Objectives (DQO's) are discussed in terms of accuracy, precision, completeness, 

representativeness, and comparability. 

For this project, accuracy is defmed as the ratio, expressed as a percentage, of a measured value to a true 

or reference value. The measurement process of a contaminant concentration includes separate field and 

laboratory measurements. Enors are associated with each of these two types of measurements. These 

errors will be quantified and expressed as a measure of accuracy. The analytical component of accuracy 

will be expressed as Percent Recovery based on the analysis of lab-prepared spike samples and 

Performance Evaluation (PE) audit samples. 

Precision for this project is defined as a measure of agreement among individual measurements ofthe 

same property and 'will be expressed via duplicate samples. The overall precision is assessed by 

collection of duplicate or collocated samples. Approximately 10% of duplicate/collocated samples is 

anticipated. 

Data completeness will be expressed as the percentage of data generated that is considered valid. A 

completeness goal of 100% will be applied to this project; however, if that goal is not met, site decisions 
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may still be made based on the remaining data. No specific critical samples have been identified for the 

project. 

Representativeness of collected samples is facilitated by establishing and following criteria and 

procedures identified in fhis QAPP. 

Data comparability is achieved by requiring all data generated fOr the project be reported in common 

units. The following table lists the various types of data that will be generated and the specific reporting 

units. 

SPECIFIC DATA REPORTING UNITS 

PARAMETER UNIT 

Metals in Soil by X-ray Fluorescence Spectrometer (XRF) ppm 

Metals in Soil by Laboratory Analysis milligrams per kilogram (mg/kg) 

Metals in Air micrograms per cubic meter {}ig/rn?) 

Sampled Air Volume at Standard Temperature and Pressure (STP) cubic meters at STP (m' STP) 

Sampling Flowrate at STP cubic meters per minute at STP (mVmin STP) 

Wind Speed miles per hour (mph) 

Wind Direction (Field Report) degrees on an azimudi compass 

Temperature degrees Farenheit (°F) 

Barometric Pressure (not conected to sea level) millimeters of mercury (mm Hg) 

Time military time (00:00 - 24:00) 

Date montih/day/year 

1.6 SPECIAL TRAINING REQUIREMENTS/CERTIFICATION 

All site personnel will be required to have completed a basic 40-hour health and safety (Hazardous Waste 

Operations and Emergency Response [HAZWOPER]) training course and annual refreshers. 

Familiarization with the Niton™ XRF and its operating procedures will also be necessary for the START 

members. 
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1.7 DOCUMENTATION AND RECORDS 

START personnel will raamtain a field logbook to record all pertinent activities associated with the 

sampling events. Appropriate documentation pertaining to photographs taken by START will also be 

recorded in the field logbook. Information pertaining to all samples (i.e., sampling dates/tunes, locations, 

etc.) collected during this event will be recorded on sample field sheets generated by START. Labels 

generated by START will be affixed to sample containers, identifying sample numbers, dates collected, 

and requested analyses. Chain of custody records will be completed/maintained for all samples from the 

time of their collecfion until they are submitted to the laboratory for analysis. 

A health and safety plan wili be prepared by START prior to the field activities that will address site-

specific hazards. The health and safety plan will be reviewed and signed by all field personnel prior to 

field work, indicating that they understand the plan and its requirements. Copies of the plan will be 

available to all personnel throughout tiie sampling activities. 

2.0 MEASUREMENT/DATA ACQUISITION 

2.1 SAMPLING PROCESS DESIGN 

The proposed sampling scheme for this project will be in accordance with the Removal Program 

Representative Sampling Guidance, Volume 1: Soil, OSWER Directive 9360.4-10, November 1991, and 

judgmental (based on the best professional judgement of the sampling team). The sampling design 

proposed in the following paragraphs has been selected to identify the extent of soil contamination at the 

site. The proposed number of samples is a balance between cost and coverage and represents a 

reasonable attempt to meet the study objectives while staying within the budget constraints of a typical 

site investigation. 

For residential properties located between a 0.4 mile and 1-mile radius of the smelter, four quadrants will 

be established around the home, which will radiate out 50 feet from each side ofthe home. In each 

quadrant, a nine-aliquot composite sample will be collected from the upper 1 inch of soil and screened 

with a Niton™ XRF. Soil samples will not be collected firom within 3 feet ofthe residential dwellings to 

reduce the potential lead-based paint contribution to soil-lead concentrations. In addition, multi-aliquot 

surface soil samples will be taken at the drip line of each structtire where a child under 6 years old with 
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elevated blood lead resides. Multi-aliquot surface soil samples will also be collected from any play areas 

and gardens, sand piles, unpaved driveways, and other areas appearing to have been used by children. 

The number of aliquots for these areas will be dependent upon size, but, in generaL will follow the 

aliquot density used for the quadrants. 

In addition to soil sampling at residential properties, indoor dust samples will be collected at residential 

homes which meet the one of the following criteria: 1) homes which have a child with blood lead level 

greater than 10 (pg/dl); 2) homes which have a child less than 7 years of age; and 3) homes which have 

XRF screening concentrations of greater than 10,000 ppm (excluding XRF concentrations from the drip 

line). 

For locations where there are no residences, a center point, depicting a possible future buildmg site, will 

be established and flagged. From the center point, four quadrants will be established, which will radiate 

out 100 feet in each compass durection, and the aforementioned sampling protocols will be completed 

(e.g. collecting a nine-aliquot composite from each quadrant). 

If the results of the screening characterization conducted indicate that surface soil contamination exists 

(i.e., lead concentrations greater than 400 ppm) beyond the specified lunits, fiirther sampling will be 

conducted on properties between a 1- and 1 VS-mile radius ofthe smelter. If the results of that screening 

characterization still indicate that surface soil contamination exists beyond the 1 mile radius of the 

smelter, further sampling on residential properties located beyond the specified limits may be required, 

using the same sampling design. 

Linear transects will be established from the 1 V-i mile perimeter of the smelter facility's smokestack in 

areas with highest density of residential properties. The transects will extend 1 mile from the established 

perimeter. Grab samples will be collected every 200 feet along the transects, if possible, and screened 

wjth a Niton™ XRF, The fu-st transects selected for sampling will be along axes parallel or near parallel 

to the prevailing downwind directions (see Attachment C - Figure 3: Sampling Map). If the results of the 

screening characterization conducted indicate that surface soil contamination exists (i.e., lead 

concentrations greater than 400 ppm) beyond the 1-mile transects, fiirther sampling on residential 

properties beyond the 1-mile transects may be required. 
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In addition to soil samplmg, four to five ambient air sampling apparatus will be established at several 

locations near the smelter to determine the potential impact of transporting lead materials from and to the 

smelter. Specific monitoring locations will be based on judgmental. The monitoring locations will 

include high traffic and low traffic areas, in order to study any differences. The sampling apparatus will 

mclude Hi-Vol and PM-10 Hi-Vol air monitoring instruments. The air monitoring instruments will be 

placed on the ground. At least one Hi-Vol and one PM-10 Hi-Vol will be collocated at one location. 

A summary of anticipated samples to be collected for this project is provided in the following table. The 

exact number will depend on field screening results, as previously described. Approxunately 10 percent 

of all screening samples will be collected for laboratory confinnation analysis. 

Matrbf 
Nnmber of Samples 

Laboratory Analyses' Matrbf Field Screening 
. (Lead) Laboratory 

Laboratory Analyses' 

Soil 4000 400 Lead, cadmium, arsenic, zinc, nickel 

Dust NA 400 Lead, cadmium, arsemc, zinc, nickel 

Air NA 5 Lead, cadmium, arsemc, zinc, nickel 

NA = Not Applicable 
' See Section 2.4 for details pertaining to analyses. 

2.2 SAMPLING METHODS REQUIREMENTS 

Soil samples will be collected following tiie EPA Region 7 SOP #2231.12A: ERT #2012; "Soil 

Sampling", Confirmation soil samples will be collected with a clean, dedicated stainless steel spoon and 

homogenized in a clean, dedicated aluminum pie pan. The samples will be screened with the XRF after 

homogenizing the soil, and three consecutive XRF readings will be collected. The three homogenized 

XRF readings will be recorded on a field sheet Screening samples using the XRF will follow EPA 

Region 7 SOP # 4231.707A. The location of the XRP readings (as well as confumation sample location, 

if necessary) will also be recorded on each field sheet. Confirmation samples will be transfened directiy 

into the appropriate container for analysis. The samples will be submitted to a subcontracted laboratory. 

Indoor dust sampling will be conducted in accordance with EPA Region 7 SOP #4231.11A with a minor 

modification to include the use of a hand-held electric vacuum sweeper. A dedicated filter will be used 

for each sample. The dust sample will be collected fixim an adequate area to provide a muiimum of 5 
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grams of weight The sampling area will include high traffic areas, children bedrooms, and/or 

undisturbed areas. Pertinent sampling infonnation will be documented on field sheets. The dust sample 

will be transfened directly into a dedicated ziplock bag and labeled for laboratory analysis. 

All ambient air sampling will be accomplished using Hi-Vol and PM-10 Hi-Vol Air Samplers 

(manufactured by General Metals Work, Inc., Village of Cleves, Ohio), or equivalent The samplers will 

be operated in accordance with EPA Region 7 SOP No. 2314.1 A and No. 2314,2A except where 

procedures differ from this QAPP. In all cases, the policies described in this QAPP shall take precedence 

over other EPA SOPs. Each sampler will be positioned on the ground level. Suitable supporting 

structures meeting all local and Federal safety codes will be used. Samplers will be operated 

continuously for a 24-hour (+10%) sampling duration. Sampler start and completion times will be 

referenced to 2400 hours. 

Air samples may be voided by the EPA OSC or START Project Manager under the following conditions: 

(1) If the sampling duration is outside the 21.6 to 26.4 hour limit; (2) evidence of sample tampering is 

observed; or (3) sample is known to be unrepresentative (due to contamination, sampler failure, etc.). 

One meteorological station will be established for the air monitoring. The station will be sited and 

operated in accordance with "Quality Assurance Handbook for Air Pollution Measurement Systems: 

Volume IV Meteorological Measurements", EPA-600/4-82-060, August 1989. Specifically, the station 

will measure wind direction, vfind speed, and temperature from a height of 10 meters. Data logging will 

be accomplished electronically using an averaging time of 1 hour. Surface pressure (not conrected to sea 

level) will be recorded hourly. If larger scale meteorological data are required, such "synoptic" data will 

be acquired from the nearest US Geological Survey stream recording station or from the nearest reporting 

airport. 

Disposal of investigation-derived wastes (EDW) and procedures for equipment/personal decontamination 

will be addressed in a site-specific health and safety plan prepared by the Tetra Tech START. In general, 

it is anticipated that most IDW will consist of disposable sampling supplies (gloves, paper towels, etc.) 

that will be disposed of off-site as uncontaminated debris. 
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2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

Samples will be collected in accordance with procedures defmed in Region "VH EPA SOP 2130.4B. 

Cham of custody procedures will be maintained as directed by Region VII EPA SOP 2130.2A. Samples 

will be accepted by the contracted laboratory according to theu specific procedures and SOPs. 

All soil sample containers will be placed in plastic bags to control spillage in case the containers break 

during shipment Soil and dust samples will be placed in coolers containing packing material and enough 

ice to ensure thatthe temperature of the samples does not exceed 4°C. Necessary paperwork for all 

samples, including chain of custody records, will be completed by the Tetra Tech START and 

maintained with the coolers until delivery to the laboratory. If shipment ofthe samples is required via 

commercial service, each cooler lid will be securely taped shut, and two custody seals will be 

signed/dated and placed across the lid opening. The samples will be submitted to the receiving 

laboratory by START persoimel in a time-efficient manner to ensure that the applicable holding times are 

not exceeded. 

2.4 ANALYTICAL METHODS REQUIREMENTS 

The samples will be analyzed at a pre-qualified laboratory contracted by the Tetra Tech START, 

according to the EPA methods listed in the following table. Detection limits that are typically reported 

by those methods are expected to be adequate for this acti-vity. The requested analyses have been 

selected based on past sampling data and historical infomiation collected for fhe site: 

ANALYTICAL METHODS 

Analytical Parameter' EPA Method Number 

SOIL/DUST 

Lead, cadmium, arsenic, zinc, nickel SW846 Method 6010B 

AIR 

Lead, cadmium, arsenic, zinc, nickel SW846 Method 6010 B and 7000 Series 

' EPA may cease the analysis for zinc and nickel content if zinc and nickel concentrations 
in the initial confinnation samples are consistently below MDNR's Any Use Soil Levels. 
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2.5 QUALITY CONITIOL REQUIREMENTS 

Because dedicated supplies will be used for all samples (i.e., stainless steel spoons, pie pans, etc.), no QC 

samples will be required to assess the potential for cross-contamination. Analytical enor (precision and 

accuracy) will be determined by the analysis of laboratory-prepared duplicates and spike samples. These 

criteria, along with other laboratory QC elements, will be performed in accordance with the contract 

laboratory's quality assurance plan. 

To satisfy the quality control elements for the XRF, data will be collected and analyzed for comparability 

to laboratory data, to determine detection and quantitation limits, and to determine accuracy and 

precision. The mean of the three XRF readings taken for each confumation sample will be compared 

statistically to the laboratory results for each confumation sample to assess comparability. Tlie measure 

of agreement (r̂ ) for the XRF unit should be above 0.7 or greater for the XRF data to be considered 

screening level data. 

For every measurement, the Niton™ gives an uncertainty range that represents a 95 percent confidence 

interval. In general, precision/accuracy increases with increasmg sample run time. For very high 

(greater than 1,000 ppm) or very low (less than 300 ppm) concentrations, the sample run time 'will only 

be long enough to obtain readings within 30% of the actual concentrations. Otherwise, samples will be 

screened long enough to obtain precision measur^ents within 20% ofthe actual concentrations. 

2.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE 
REQUIREMENTS 

Testing, inspection, and mauitenance of all sampling equipment and supplies, along with field screening 

instrumentation, will be perfonned by START personnel prior to deployment for field activities. Testing, 

inspection, and maintenance of analytical instrumentation will be performed in accordance v«th the 

confracted laboratory's analytical SOPs and manufacturers' recommendations. 

2.7 INSTRUMENT CALIBRATION AND FREQUENCY 

Calibration of the field screening and laboratory analytical instrumentation vvill be in accordance with the 

referenced SOPs and manufacturers' recommendations. 
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2.8 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND 
CONSUMABLES 

All sample containers will meet EPA criteria for cleaning procedures required for low-level chemical 

analysis. Sample containers will have Level H certifications provided by the manufacturer in accordance 

with pre-cleaning criteria established by EPA in Specifications and Guidelines for Obtaining 

Contamiricmt-Free Sample Containers. The certificates of cleanliness will be maintained in the project 

file. 

2.9 DATA ACQUlSmON REQUIREMENTS 

Previous data/information pertaining to the site (including other analytical data, reports, photos, maps, 

etc, which are referenced in this QAPP) have been compiled by START from various sources. Some of 

that data has not been verified; however, that information will not be used for decision-making purposes 

v«thout verification of its authenti'city. 

2.10 DATA MANAGEMENT 

All laboratory data will be managed as specified in the contract laboratory's QAM. Preliminary data will 

be received by tlie project manager on site. The final data package will be forwarded to a chemist trained 

in data validation to complete the validation process. The results will be summarized and included in the 

report submitted to EPA. 

3.0 ASSESSMENT/OVERSIGHT 

3.1 ASSESSMENTS AND RESPONSE ACHONS 

Assessment and response actions pertaining to analytical phases ofthe project are addressed in tiie 

contracted laboratory's quality assurance manual(s). Because of the short duration of this sampling 

event, no field audits of sampling procedures will be performed. Conective actions will be taken at the 

discretion of the EPA Project Manager, whenever there appears to be problems that could adversely 

affect data quality and/or resulting decisions affecting fiiture response actions pertaining to the site. 
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3.2 REPORTS TO MANAGEMENT 

A letter reporf describing the sampling techniques, locations, problems encountered (with resolutions to 

those problems), and interpretation of analytical results will be prepared by START, following 

completion of the field activities described herein and validation of laboratory data. The laboratory data 

for soil samples will be compared to all applicable or relevant and appropriate requirements (ARARs), 

including removal action levels that have been established for the site, to determine whether fiirther 

response is wananted. 

4.0 DATA VALIDATION AND USABILITY 

4.1 DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS 

Data review and verification will be performed by a qualified laboratory analyst and the laboratory's 

section manager in accordance with the contracted lab's quality assurance program. Follow-up 

validation ofthe data will be performed by a Tetra Tech START chemist. The START Project Manager 

will be responsible for overall validation and final approval of the data, in accordance with the projected 

use of the results. 

4.2 VALIDATION AND VERIFICATION METHODS 

A qualified Tetra Tech START chemist will review the data for laboratory spikes/duplicates and 

laboratory blanks to ensure that they are acceptable. The START Project Manager will inspect the data 

to provide a final review. The START Project Manager will also compare the sample descriptions with 

the field sheets for consistency and will ensure that any anomalies in the data are appropriately 

documented. 

43 RECONCILIATION WITH USER REQUIREMENTS 

If data quality indicators do not meet the project's requirements as outlined in this QAPP, the data may 

be discarded, and re-sampling and/or re-analysis may be required. 
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I. Background 

A. Site Background (From SOW for - Contract No. 68-S7-01-41, Task Order 0108) 

The Herculaneum Lead Smelter, located approximately 25 miles south ofthe St. Louis 
metropolitan area in Herculaneum, Missouri, is an active lead smelter that began its operations 
in 1892. Many studies have been conducted to help characterize the impact the smelter has had, 
or is cunently having, on the sunounding community of Herculaneum, Missouri. Both past and 
present studies have indicated lead levels that exceed the current cleanup level for soil. This soil 
cleanup level is sometimes exceeded by more than 300 times. Current studies have shown that 
the road dust along haul routes contains extremely high concentrations of lead, which are of greatest 
concenfration along the routes bringing lead ore to the smelter. These levels decrease in 
concentration as one moves away from the smelter along the routes taken by the empty tmcks. In 
some instances, the lead concentration in road dust exceeded 190,000 milligrams per kilogram 
(mg/kg). 

In addition to high levels of lead found in soil and road dust, several children have exhibited 
elevated blood lead levels (EBL). To help reduce the children's risk ofexposure to lead, the 
soil from several yards were excavated and replaced with soil with lead levels below 240 mg/kg 
(mg/kg = ppm). The first groups of yards excavated were those surrounding homes with children 
exhibiting EBL. Eventually, all homes with soil lead concentrations above 400 mg/kg will be 
excavated. 

For tbe surroimding community of Herculaneum, Missouri, cleanup or action levels were 
established for air, soil, and interior floor dust wipe and interior windowsiU dust wipe samples. No 
levels were established for road dust or indoor carpet dust samples. The soil cleanup level of 
400 mg/kg was established using the EPA Region 9 Preliminary Remediation Goals. The air 
action level of 1.5 micrograms per cubic meter (pg/m) was established using the National 
Ambient Air Quality Standards. The interior floor dust wipe cleanup level of 40 micrograms 
per square foot (pg/ft2) and interior windowsill dust wipe cleanup level of 250 pg/ft2 were 
established using standards developed by the Department of Housing and Urban Development 
(HUD). The HUD standards are based on protocols established for lead-based paint cleanup. 
Because these levels do not account for lead arising from sources other than lead-based paint, such as 
lead smelter activities, Tetra Tech START was tasked to coordinate the estabhshment of a proposed 
set of site-specific, scientifically-based interior lead dust cleanup levels. These proposed levels 
are to be developed by lead dust experts, with input from a Focus Group which would consist of 
members ofthe community, several federal and state agencies, and tiie potential responsible party. 

B. Focus Group Objectives 

EPA will engage members ofthe community; lead dust experts; and representatives from the 
Missouri Department of Natural Resources (MDNR), Missouri Department of Healtii and Senior 
Services, (MDHSS), Agency for Toxic Substances and Disease Registry (ATSDR), Jefferson 



County Health Department, and the Doe Run Company to participate in the observation of the 
development of a site-specific, heahh-based, cleanup standard and action strategy for lead dust 
contamination present in home interiors: 

i . Identify, provide and review critical and relevant studies on interior lead dust, 
i i . Provide and review site-specific environmental data. 

iii . Recommend site-specific health-based indoor dust cleanup level goals. 
iv. Recommend site-specific sampling protocols. 

2. Recommended Site-Specific Interior Cleanup Level -

Background 

In developing a recommendation for site-specific, scientifically-based dust lead clean-up levels for 
Herculaneum, one of the factors to consider is the considerable scientific evidence that the 
current US EPA standard of 40 pg/ft^ for floors is too high to ensure that less than 5% of the 
children have a blood level greater than 10 pg/dl (Lanphear et al, 1998). Additional evidence is from 
the Big River Site, a lead mining area of Missouri (Sterling et al, 1999). Another major 
consideration is that the EPA standard was designed to deal primarily with houses where lead-
based paint (LBP) is the primary lead source. In Herculaneum, in addition to the lead-based paint that 
has been detected in some of the houses, there is also the additional source associated with the lead 
smelter activities. A portion of the exposure from smelter-related activities has been through the air 
for over 100 years. Fallout from these emissions has built-up in the soil and other deposition 
locations over time. Although lead from smelter emissions is apparently on the decline, 
Herculaneum has an historical environmental burden that has accumulated when the air lead 
levels and other emissions were considerably higher than at present. 

An additional more recent lead source is spUlage from ore concenfrate that is now being tmcked to 
the smelter on haulage roads that pass through residential areas of Herculaneum. We feel this is a 
major contribution to indoor dust based on: the lead speciation report by Johnson and Abraham 
(2002) indicating that the majority of house dust is derived from the soil and road; and the 
bioavailability report by Casteel et al. (2001) indicating that the ore concentrate was found to be an 
estimated 71% as bioavailable as the lead in lead acetate. In addition, the available dust lead data 
from the Herculaneum site exhibits a strong correlation of house dust lead with distance from 
smelter. House dust lead loading decreased as distance from smelter increased. For example, 
levels at one-half mile were about one-half of those at one-quarter mile; levels at one mile were 
about one-eighth of those at one-quarter mile. However, exterior dust lead levels were not 
conelated with distance from smelter, suggesting that they may be related to spillage from lead ore 
concenfrate trucks that pass through the community. 

The available blood lead data and conesponding environmental lead data for Herculaneum do not 
allow a determination with any certainty of the exact dust lead cleanup level to recommend using 
only site-specific data. An analysis of the limited amount of blood lead data available did 



reveal a very sfrong correlation with distance from the smelter as mentioned in the previous 
paragraph with house dust lead loading. This suggests house dust is one of the major contributors of 
lead exposure to children. Floor clean-up levels of less tiian 24 pg/ft2 determined from the Big 
River lead mining site (Sterling et al., ] 999) in St. Francois, MO, were found to be associated with no 
more than 5% of the blood lead values above 10 pg/dl. Over 80% of tiie sites evaluated from the Big 
River study had soil levels greater than 400 ppm, the soil clean up level presently being used in 
Herculaneum, and the lead dust is primarily from ore concentrate, also similar to that used in 
Herculaneum. 

Suggested Workplan 

Based on Uie above and similar findings by Lanphear et al. (1998) that the current EPA standard for 
floors of 40 pg/ ft^ is not sirfficientiy protective, a floor lead clean-up goal that is lower than the current 
EPA standard for floors is recommended. From a scientific basis, and supported by Sterling et al. 
(1999), a goal of 20 pg/fl2 is recommended. Using the most recent data available, 
12 of the 17 houses in Herculaneum have floor dust lead levels of less than 20 jig/ft^ measured 
during the last sampling period of each house. With additional interior house dust lead removal, 
lead-based paint stabilization and repeated exterior lead dust street cleaning, the latter on an 
expanded area basis, the goal of 20 pg/ft2 appears to be attainable. There is no conesponding 
literature available for windowsill clean-up goals; however similar reasoning would suggest a goal 
of 125 pg/ft2. Currently 50% of the houses have -windowsill lead levels consistently less than this 
value at the time of the last sampling period. There is a statistically significant trend for house dust 
levels to decrease with time, which may be related to long-term impact of soil replacement, street 
cleaning and cleaning of additional homes. 

3. Recommended Site-Specific Interior Cleanup Protocols -

Background 

For 15 of the 17 houses for which data has been presented, the special lead dust removal occurred 
prior to May 2002, the date that major emission control efforts at the Herculaneum smelter 
were in place. A communication provided to the Focus Group by Doe Run indicated that this 
premature cleaning might be responsible for some houses not meeting the HUD cleanup goal. We 
suggest that consideration be given to cleaning these houses again. 

For 4 of these 17 houses, at least one dust wipe sample during the last recontamination sampling for 
that house had a lead level that exceeded either the EPA floor or window sill standard Three of the 
17 houses in the last sampling period exceeded the EPA floor standard. Four houses exceeded the 
windowsill standard, which included the same 3 houses above. Ofthe 3 exceeding the floor dust 
sample, 2 had interior lead-based paint present. These findings suggest that the soil removal and 
replacement at the house and/or the household cleaning program were generally sufficient to bring 
dust lead levels below the present EPA health-based standard and to the proposed clean-up level. 
If houses that were cleaned before completion ofthe major smelter einission confrol 
improvements were put into place are recleaned, as recommended in this report. 



levels are likely to further decrease. The excedences of cunent EPA dust lead limits may be due to 
high levels of lead dust found in sfreet samples, deficiencies in tiie house cleaning protocol, 
contamination from neighboring house areas that have not received either soil abatement or house 
clean up, contamination dust reservoirs in the house (e.g. attic spaces, basements and wall 
cavities), tiie presence of LBP, or continued contamination fix>m die smelter operations or some 
combination of these factors. 

The results of tiie carpet cleaning efforts are similar to those reported in Ewers et al. (1994) and Yiin 
et al., (2002), where the difficulty in cleaning carpets was demonstrated. These data support the 
recommendation that consideration be given to replacing some ofthe carpets. EstabUshing 
objective criteria involving actual dust lead measurements of individual carpets would be difficult 
and expensive. It would involve detennining the loading (pg/fi), cleaning the carpet, retesting and 
determining if the cleanup level was met. If not met, replacement would be warranted. It is likely 
that the cost of tiiis procedure would be at least as high as the cost of replacement. Review of 
the literature doesn't provide any explicit information as to when a carpet should be replaced 
when routine or even extensive cleaning fails to adequately reduce lead loading. In the Ewers, et al, 
(1994) study naturaUy soiled carpet was taken from homes and vacuumed at a rate of I min/m" 
using high efficiency vacuums. After four cleaning cycles ofthe carpets (total of 4 min/m^) the 
cumulative average amount of lead removed was 74% of total that was removed after a total of 
10 min/m^. Ewers, et al, (1994) found that surface lead loading can actually increase after the 
first one or two vacuum cycles, however, on average lead loading will usually be reduced after 
the third cleaning. Lewis, et al. (2002) studied various aspects of lead loading, pile density, and 
wear on removal of lead-contaminated dust using a dry vacuuming process and typical home 
vacuum cleaners. Using artificially soiled carpets they found tiiat lower initial lead leading did not 
affect of lead removal effect on removal from high or low-density carpet. At high loading, however, 
pile density had a major effect on lead removal vvith 54% more lead removal from low-density 
carpets. More importantly, at high levels of loading carpet wear has a significant effect on lead 
removal, particularly witii low-density caipets (or possibly inexpensive carpets). In summary, it 
appears that many carpets may be able to be cleaned to reduce lead loading below HUD action 
levels. However it may take a number of tiiorough cleanings and the carpets may not remain clean if 
tiie carpet is heavily contaminated or wom. If carpet wipe dust lead levels do not meet the 
established goal after thorough cleaning, particularly if the carpet shows visible signs of wear, 
than it be removed from tiie house. It is recommended tiiat, where feasible, new carpets not be put 
back into the housing, since it is easier to clean a solid hard surface more effectively than cleaning 
carpets. Some floors would have to be treated to fill cracks and otiier repairs made to make tiiem 
cleanable and smooth enough for walking directly on tiiem. 

The carpets of many ofthe houses have been sampled using botii the HUD wipe method and a 
HEPA sampling method on side-by-side areas. The HEPA method uses the same equipment as 
is used in the sfreet and exterior entry dust sample collection. The vacuum method produces a 
sample that can be tested for both lead concentration (ppm) and lead loading (pg/ft^)' Statistical 
analysis has shown that the concentration and loading are correlated (r-squared = 0.75, p 
<0.0001). The vacuum method sample has an average loading value about 150 times that of 
the 'wipe method since it is capable of capturing dust from below the carpet surface. 



A brief examination of the X-Ray Fluorescence (XRF) paint lead monitoring results from 
Herculaneum revealed that 8 ofthe 15 houses for which data were available showed lead-based 
paint (>= 1.0 mg of lead per square centimeter) on interior and/or exterior surfaces. For the houses 
where exterior results were not provided, it was not noted whether or not exterior painted surfaces 
were present or tested. It is important that housing units be examined for lead-based paint using die 
protocol specified in the HUD Guidelines when elevated blood lead chUdren are present or where 
dust lead level goals cannot be met. If the Jefferson County Health Department needs additional 
resources to conduct such an expanded testing program, it would be helpfiil if such resources were 
made available. Emergency paint lead stabilization and abatement fiinds/skills should be made 
available such as for EBL events or other homes where young children move in and lead dust goal 
levels have not been achieved. 

Suggested Workplan 

A, Basic Considerations 

IdeaUy, cleaning should be performed in a manner so tiiat residents can re-occupy the home the 
same day. In order for this to be accomplished, the analytical method used to determine if the 
cleanup goals had been met must be capable of providing results soon after dust wipes are collected, 
preferably within an hour. If floors have to be sealed, an ovemight relocation will be required 
because the sealing material will take some time to dry. Residents should, if possible, not have 
more than one-ovemight relocation. Doe Run and/or the cleanup confractor should be responsible 
for quickly replacing or fixing any items damaged by the cleanup with items of equal or greater 
replacement value. Prior to the initiation of any cleanup activity in a home the resident and the 
contracted cleanup team should meet to review a standard cleanup confract outlining die process 
and specific responsibilities of those involved. Consideration should be given to documenting pre-
cleaning conditions through use of a video camera with tiie recording to be destroyed after 
satisfactory completion of the cleaning. Any special circumstances or issues associated with the 
residence and tiie scheduled cleanup will be noted and incorporated into the contract at that time. At 
a minimum, cleanup shall be performed following the protocol set forth in HUD Guidelines for the 
Evaluation and Confrol of Lead-Based Paint Hazards in Housing. Sampling of lead levels shall be 
p>erformed in all locations specified in the protocol and any other areas determined to be needed such 
as because of use as a living area or otherwise affecting the living area. If a Herculaneum or house-
specific interior cleanup plan specifies more stiingent or more extensive cleanup measures, die plan 
shall take precedence over the HUD Guidelines. A brochure should be developed, probably using an 
existing brochure as a starting point, to assist the residents in performing some special lead dust 
clean-up operations on their own. If ovemight relocation is required, adequate provisions for 
relocation and lodging should be made. 

B. Cleaning Method 

The lead dust clean-up protocol in die HUD Guidelines for die Evaluation and Confrol of Lead 



Based Paint Hazards in Housing (HUD, 1995) should be specifically followed. These guidelines 
specify important details such as the amount of time needed for the cleaning process for both 
carpets (HUD Chapter 11) and hard surface areas. Cleanup shall also include furniture and play 
area items. Cleaning should be performed in a manner so that residents can re-occupy the home 
the same day whenever feasible. Perfomiing a post clean-up test method that provides 
immediate results is needed to feciUtate this happening. Re-cleaning should occur in any room, and 
similar surfaces in rooms not tested, that exceed the set value for the sampling method used. 

4. Recommended Site-Specific Interior Sampling Protocol 

A. Pre-Cleaning Monitoring 

Sampling for lead in house dust should be performed prior to all cleaning activities, and should 
ocoir no more than seven days prior to cleaning. A modified HUD evaluation protocol should be 
used which involves the collection of a minimum of seven to nine dust wipe samples taken from a 
minimum of 4 floors and 3 windows (Galke et al., 1999). Two children's bedrooms should be 
sampled if there is more than one child under the age of 6 hving in the home. Recommended 
sampling locations include: floor sampling from the interior entry, doorways to the kitchen, 
youngest child's playroom area (may be living room) and bedroom, and second child's bedroom if 
present; interior window sills from the child's bedrooms, playroom and kitchen. Additional floor 
samples must be collected in the attic and/or basement if used as a living or play area, or otherwise 
accessed frequently, 

B. Post Cleaning Evaluation Of Interior Cleaning Performance 

Portable x-ray fluorescence analyzers (NITON, Inc.) are capable of providing rapid analysis of 
dust wipes as soon as they are collected as has been documented by research of the authors of 
this report. Readings should be taken for 60 nominal seconds as specified by the manufacturer. 
If results from floor dust wijje samples are at or above a value determined through site-specific 
developed caUbration curves, the level shall assume to be at or above the clean-up level established 
and cleaning shall be repeated. Evaluation of cleaning should be performed. All testing for lead 
in house dust follovving cleaning should occur no sooner than one-hoiu' after, and no later than 24 
hours after cleaning is complete. Subsequent testing of cleaning should consist of samples 
alternating from one side to the other of the doorway or window for tiie first two times. If 
additional re-cleaning and testing is needed, samples should be taken fitim altemate windowsill and 
floor areas. 

If carpet lead dust wipe results are greater than set value, and the carpet is not considered 
cleanable (i.e. would be damaged, etc), then resident is eligible for carpet replacement, which 
includes removal of padding and cleaning of subfloor. Preferable to carpet replacement, as 
mentioned earlier, is ensuring that the uncarpeted floor is cleanable and otherwise appropriate for 
residential use. Otherwise, decisions will be based on post cleaning results. Collection of a wipe 
from an immediately adjacent area from which a carpet vacuum sample had just been collected 



may provide useful additional information to be used in the decision-making conceming 
possible carpet replacement. If a carpet test following any cleaning, and particularly re-cleaning, 
exceeds set point, then resident should be considered for carpet replacement or making the floor 
cleanable. 

An occupant satisfaction survey will be developed and used following the completion of all 
cleaning activities. The form should be designed to determine the resident satisfaction ofthe overaU 
process and allow feedback for modification ofthe process and procedures as needed. 

C. Follow-up Monitoring 

Al l homes where cleaning is performed are to be checked on a quarterly basis if resources are 
available. Sampling will be performed in a sinular manner and locations as the pre-cleaning 
monitoring. If one room exceeds the standard, a cleaning of that room must be offered. If two or 
more rooms exceed the standard, a cleaning ofthe entire house must be offered. If levels are found 
to be greater than or equal to 20 pg/ft^ for two follow-up tests, a more thorough inspection for 
lead re-contamiaation sources will be performed. This inspection should include lead-based paint; 
evidence of dust lead seepage from attics, air ducts and walls and outdoor sources. The results of 
this inspection will form the basis for the development of a site-specific intervention plan, and 
corrective measures taken. A complete inspection and determination of potential source such as 
above should also be performed for all elevated blood lead events. In addition, interim confrol 
measures shall be performed/provided, such as waUc off doormats for entryways to reduce tiie 
fracking of dust, sod for bare yard areas, and so on. 

Homes cleaned on one or more occasions prior to the adoption ofthe Revised Interior Cleanup Plan 
shall be considered part of this plan, and are eligible for home quarterly follow-up based on the 
same guidelines. These houses should be considered for additional cleaning if dust lead goals have 
not been achieved. Issues associated with difficulty with obtaming initial and foUow-up access 
into homes for cleaning and monitoring need to be addressed. 

5, Other Action Items 

A. Additional Sampling (other than interior) 

Soil Replacement and Monitoring 

Background 

A significant amount of interior dust comes from exterior sources. This connection has afready 
been recognized in the Herculaneum cleanup project, insofar as residents are not eUgible for 
interior cleaning unless they first have thefr yard soil tested and replaced where necessary. Yard 
remediation should be done in the most effective manner possible with the least amount of 
inconvenience to residents. Soil contamination poses two risks: residents can be exposed to lead 
dfrectiy from soU dust while they are outside thefr own and neighbors yards, and soil dust 



(containing lead) can contribute to household dust and hence to interior lead exposure. It is 
important that all residents eligible for soil testing and replacement participate in the program to 
help reduce potential for recontamination of neighboring areas. 

The cunent US EPA standard of400 ppm for bare soil in residential areas appears to be appropriate 
for Herculaneum. Post intervention soil lead measurements in Herculaneum to check for 
recontamination show an overall mean of 87 ppm. An ATSDR Health Consultation noted one 
home in Herculaneum that had its soil replaced in 1999 with soil containing 14 ppm lead 
(ATSDR, 2002), had levels above 400 ppm in testing performed in 2001, This shows that 
recontamination has occuned. Since replacement soil containing only 14 ppm was apparently 
available in 1999, we recommend that replacement soils have a lead level less than the current 
guideline of 100 ppm, provided that the soil also meets agronomic reqiurements. 

Using the soil preparation methods practiced at the time ofthis data collection the field portable 
XRF (X-ray fluorescence analyzer) device gave lead measurements that tended to underestimate the 
soil lead concentrations. For example as demonstrated in Figure I, using the pre-replacement 
available data the XRF mtist give a reading of 170 ppm or less for there to be a 95% certainty that the 
soU lead concentration (as measured by atomic absorption (AA) analysis) is in fact less than 400 ppm 
(Clark and Sterling, 2002). It may be usefiil to investigate other methods of preparing soil 
samples, such as by a simple sieving process that can be performed in the field, so that the XRF 
results more closely match those obtained with atomic absorption. Another field portable lead-
testing method that could be investigated for possible use is Anodic Stripping Voltammetry (ASV). 

Figure 1 
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Relationship Between Soil Lead Levels Measured by Field 
Portable XRF and by ICP Method (Pre-intervention) 

Ln(Nn"ONH)21-^0.94\nQCP)R-square=0.32. n=169 

Predicted values for AA = 400 ppm base on 
pre-intervention data: n = 44: 
LAB Predicted Lower Upper 
400 338.110 169.0 676.3 

IOOO 

Suggested Workplan 

It is important to increase the participation of residents in the soil sampling and replacement 
program. Use of sod rather than grass seed could increase the percentage of residents who participate 
in the program. The yard remediation procedure should not take longer than one week; from the 
time removal of old soil begins until the time the sod has been completely instaUed. In addition this 
work should be completed during the workweek (i.e. bare soil should not be left exposed over a 
weekend). There should be a minimum of six inches of topsoil; the soil shotild have a low lead content 
(less than 100 ppm and as close as possible to the national average of 40 ppm). However, the 
replaced soil/sod must meet the agronomic needs for which it is intended. 

Based on a review of the results ofthe post-intervention soil monitoring protocol, there does not 
appear to be any evidence that the replaced soil is becoming contaminated during the first year 
since soil replacement Since soil recontamination would be initiated with the top layers of soil 
becoming contaminated from fallout or ground level transport of lead containing particles, the top 
one-inch soil lead sample would not readily reflect such contamination. Surface scraping samples 
are a more sensitive indicator of contamination of the replaced soil by lead dust and were instituted by 
tiie EPA in Herculaneum during 2003. We did not have tiie opportunity to review tiie additional 
surface soil sampling data and so caimot comment on those results. If a written protocol is not yet 
prepared, a protocol for a soU-scraping sample is available in the Protocol from the Three City 
Urban Soil-Lead Abatement Demonsfration Project (EPA 1993). 
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We suggest that quarterly monitoring include a collection of soil surface-scraping samples B. 

B. Long-Term Monitoring 

Long-term monitoring is important to evaluate the success of any intervention implementation 
programs, to detect needed modifications/changes, and to help determine the need for 
continuing conective actions. This monitoring should be performed at homes that participate in the 
cleaning program and/or soil replacement program, at selected sentinel homes and at selected street 
sample locations. Long-term sampluig method types should include those for settied dust within 
homes (wipes and carpet vacuum samples), exterior and interior dust fall, soil scraping and 
cores, and sfreet and exterior entry dust vacuums. Methods for all sample collections have been 
previously described here and/or elsewhere. 

Dustfall data would provide another way to monitor the impact of emission confrol measures 
associated with the smelter and its operations and the neighborhood dust lead removal efforts. 
Protocols for interior dust fall are available from the Trail, B.C. Task Force and from the US EPA 
Urban Soil Lead Demonstiation Project (EPAy600/AP-93/0010, August 1993). Exterior dust 
faU measure shoidd be obtained at areas that can be kept secured, such as air monitorii^ stations 
and/or by the EPA frailer or school, and that are representative based on distance and typography. 
We understand that EPA/Tetra Tech are considering and perfonning a dustfall trial. They should 
reference and/or discuss the dustfall method that they are developing. 

We also recommend two exterior dust vacuum samples being added to the house testing 
protocol: an exterior entry sample and a sfreet sample. These samples can be collected by the 
procedure that is cunentiy being used in Herculaneum to coUect sfreet dust samples. At the time of 
the completion ofthis report, it is our understanding that this additional monitoring had afready 
been added to the Herculaneum sampling protocol. 

Table 1: Recommended Long-term Sample Locations, Types and Frequency 

Locations 

Sample Type Sentinel Interior 
Cleaning 

Soil 
Replacement 

Streets Otiier 

Dust Wipe Quarterly Quarterly 
Dust Vacuum -
Carpet 

Quarterly Quarterly 

Dust Vacuum -
exterior entiy 

Quarterly Quarterly Quarterly 

Dust Vacuum -
sfreet 

Quarterly Quarterly Quarterly 

Dust Fall -
Interior 

Quarterly Quarterly 
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Dust Fall -
Exterior 

i 
Quarterly -
secure 
[ocation 

Soil Sera in -
Soil Core Bi-annually Bi-annually : 

C. Trust Fund 

It is more cost effective to perform attic and wall cleanup at the same time as home renovations 
are underway, or as additional lead-based paint hazard reduction measures are performed. Timing is 
the issue, and if these activities were going to occur after much of the other lead exposure reduction 
measures were to be unplemenled, then it would make sense to establish some procedure to make 
sure funds were stiU avaUable to support these efforts. The time when ceilings and walls are 
removed/replaced/repafred also presents good opportunity for considering whether additional 
insulation is needed for the home. The need for such insulation is independent from the lead issue, 
but it would be more economical to perform when access to waU space and attics is avaUable, Other 
activities that might be included in such a fund are: 

• Home renovations that will disturb areas not previously sampled and may be contaminated, 
such as air ducts, wall partitions, attics, ceilings, and basements; 

• Further sampling and intervention needed when goals cannot be met - such as house dust 
levels after two follow-ups, recontamination of yards, and so on; 

• Additional investigations and corrective action resulting from EBL events; 
• Monitoring and cleaning needed when families are moving into previously untested homes 

with children; 
• Long term relocation during home remediation; and, 
• Permanent relocation, such as home buy out. A mechanism/plan is needed to eventuaUy bring 

these into lead safe housing condition for re-occupancy or to be replaced by new housing. 

D. Health Communication -

Background 

Implementation of an effective workplan requfres that Herculaneum residents believe that the 
plan is effective, they must trust the individuals that will be implementing fhe plan, and fliey must 
participate in the plan. Such trust cannot be expected unless the residents are provided 
sufficient information about, and input mto, tiie process. This can be best achieved through some 
or all of the following educational/communication methods. 

Community-specific literature is needed. This information is also needed for painters, 
remodelers, hardware stores in addition to homeowners and renters. It would also be usefiil to 
develop or locate existing education modules that can be used in the pubUc schools at various 
grades. If there is a vocational school in the area that has home improvement courses, they 
might be able to disseminate the educational materials. 
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Educational materials should be prepared for such activities as renovations, attic access and wall 
interior remediation. The results ofthe exploration of Doe Run test and other homes could 
provide site-specific intervention techniques and photos of situations that occur in Herculanemn. 

It is necessary to provide for the disclosure to present and future home occupants and owners on 
existing and potential lead hazards. This is important and is required by law when there is 
information on lead hazards. This infonnation disclosure also should include real estate agents, 
fmancial institutions, etc. 

The broad representation ofthe Task Force can help develop appropriate delivery modes for 
educational materials. It would be usefiil to invite others to observe some of the Task Force and 
other related meeting and/or to hold the Task Force meetings in conjunction with PTO's, and so on. 
There may be a teacher(s) in the school system that is interested in using some aspect ofthe Task 
Force activities as a class project or for extra credit. The State df Califomia produced a Tead 
calendar" a couple of years ago vAnch used drawings by school kids to iUustrate a number of pioints-
the effects of lead on children, ways lead exposure occuned, ways to reduce lead exposure, etc. 
There are a number of such examples. Maybe some can be developed here. 

A focus group could also explore reasons why soU replacement and special home freatment for 
lead removal programs do not seem to be acceptable to a number of community members. 

E. Task Force 

All Herculaneum woric plan activities shall have an ongoing evaluation such as by a Community 
Oversight Board. 

Such a board could consist of members from the foUowing groups: 

• The Herculaneum Community Advisory Group 
• US EPA 
• Otiier agencies (DNR, ATSDR, etc.) 
• Doe Run Corporation 
• Confractors 

Outside experts 

The Board could review comments or complaints made by residents. The Board could report 
grievances and recommend courses of action to remedy such grievances to the responsible 
parties. 

To aid the Board, residents should be given evaluation forms to complete upon conclusion of any 
workplan activities. These evaluation forms should be simple to complete and submit to the 
Board. 
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On an annual basis all workplan activities shall be evaluated in order to: 

• Assess the effectiveness of the plan. Measures of effectiveness include community 
participation rates, level of community satisfaction with the decontamination program, 
efficiency of the protocol, and attainment of lead contamination goals. 

• Recommend and implement changes to ihe plan, 1/deemed necessary to increase the 
effectiveness of the cleanup process. The cleanup plan shall maintain its basic structure and 
function io any revisions, but specifics such as cleanup procedure, lead clearance goal levels, or 
grievance reporting mechanisms may be modified to better achieve Herculaneum health 
goals. 

6. Other Action Recommendations 

A. Impact of Street Dust Lead on the Environment 

Background 

Since lead in dust is mobile, it can move firora site to site within a community. Such movement 
varies with time and varies between communities depending on the sources and activities 
occurring. Sfreet dust lead has been found to contribute to the loading at the exterior entry to 
housing, which then impacts interior dust lead levels. In Herculaneum, spillage of lead concenfrate 
from haulage activities can contribute to high sfreet dust lead levels in some areas. In areas where 
paint lead is the major source, soil and exterior entry dust lead has been contributing to soil lead. 
Lead levels in various envfronmental compartments (sfreet dust, other exterior dust, soil and interior 
dust) are intenelated. Since the sources of the lead can vary, the pathways among the envfronmental 
lead variables can also vary. In the HUD Evaluation (Clark et al., 2003), which involved houses in 
many areas of the coimtry, it was found that in general lead from housing (exterior dust and soil) 
affected lead levels on sfreets. (In Herculaneum the reverse may be true, especially along the 
haulage routes.) In addition, the HUD evahiation results showed that lead at the exterior entry of the 
house moved toward the interior portions ofthe house. A study of samples in Herculaneum from 
sfreets, soil and houses concluded that 30% of household dust comes from exterior soil and 50% is 
from road dust (Johnson and Abraham, 2002), Similar conclusions about the contribution of soil 
to interior dust were reached in several other studies conducted outside of Herculaneum: One 
study estimated that 30% of household dust came from soil (Calabrese and Stanek, 1992). Another 
study found that 37% of household dust came from soil (Sterling et al, 1998). Yet another study 
estimated that 50% of household dust originated in soil (Forbes et al, 1986). Monitoring all three 
locations can help in subsequent conective actions for homes where re-contamination continues 
to be a problem. 

Dust lead levels on Herculaneum sfreets are the highest reported (Clark and Sterling 2002), 
probably due in part to the fransport of lead concentrate through the streets in Herculaneum, A 
review of the sfreet cleaning data presented at the September 2002 Focus Group Meeting 

15 



revealed a considerable overlap in lead dust concenfration and loading between primary and 
secondary lead concentrate haul routes Overall, concenfrations and loadings appear to be lower 
on the secondary haul routes than along primary haul routes. There is, however, a considerable 
overlap in the ranges of values with maximum values at sampling locations varying from 5900 
to 190,000 ppm (mg/Kg) compared to 37,000 to 94,000 for the primary routes. Values at 
secondary route sampUng stations ranged from 1,009 to 34,900 ppm (median 3,700) and 0.72 to 
7.22-mg/ft̂  (median 1.34), compared to 8,100 to 40,000 ppm (median 16,000) and 0.77 to 8.72 
mg/ft^ (median 2.38) for the primary route stations. The overlap raises tiie question of whether 
other sfreets in Herculaneum have similarly high levels. Concentrations of lead in sfreet dust in 
Herculaneum (median of 16,000 ppm and 3,700 ppm on primary and secondary routes, 
respectively) are much higher than those in TraU where levels were 1123 ppm before the new 
smelter was built and 888 ppm afterwards. The sfreet dust lead loadings in Trail decreased from 
20 mglft^ before the smelter was installed to 11 mgl ft'^ afterwards. The Trail levels are much 
higher than those in Herculaneum, median of 2.38 mg/ft̂  and 1.34 mg/ ftr^ on primary and 
secondary routes, respectively. 

Suggested Workplan 

To evaluate the relationship between exterior entry dust lead and lead levels in sfreet and house 
dust, we recommend that the sampling method presentiy used in Hercidaneum to obtain sfreet 
samples should be employed at all homes being monitored to sample thefr exterior entry areas 
and adjacent sfreet dust. Additionally, sfreet dust monitoring locations should be established near 
the smelter - especiaUy near entries and exits to property (haulage roads, employee and supplier 
entry roads etc) to help monitor tiie effectiveness of smelter emissions and haulage spillage 
reduction activities. Sampling sites on sheets that are not primary or secondary haulage routes 
should also be selected. 

The frequency of the monitoring for sfreet dust should be quarter, but with the additional 
sampling specified here and in later sections foUowing. Depending on the results of this 
expanded street dust sampling, the need for cleaning these other areas can be assessed. If levels 
are similar to primary or secondary haulage routes, cleaning should be considered on a similar 
frequency. 

B. Sentinel housing 

Houses of representative ages and locations in regards to distance from the smelter and ore 
haulage routes should be included. It is possible that this has already occurred. It should be 
possible to find data on the age of the Herculaneum housing stock to make sure that the 
houses sampled are representative ofthe housing in the community. 

C. Test housing/Attics/Walls 

Attics are usually very dusty. Since attics are usually designed to have ventilation that is 
adequate to prevent moisture build-up, there are openings to the outside afr. These openings 
have allowed 
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afr contaminants to enter the house over the years and the particles to settle. Sealing tiie attics would 
have to be performed ia a manner that would preserve the ventilation characteristics wliile at the 
same time trying to minimize entry into the living space. Provided the ceilings are intact, most of 
tiie attic contaminating that enters the living space probably comes through the access to the attic 
(trap doors, pull-down stafrs, regular stafrs etc). It would first have to be determined the type of 
access to the attics and the use of the attics. This can range from very limited through a frap door of 
some type to fiilly finished attics. It is likely that many ofthe homes have the former type. If that 
were the case it probably would be more effective to prepare a better frap door, taking care to 
prevent house contamination during the process. If the ceilings below the attics are in poor 
condition and contain lead-based paint, then replacement may be wananted since patching 
plaster is expensive. To. obtain a smooth finish, moreover, it is usually more economical to replace 
the plaster ceiling with drywall. If that were done, it would make sense to clean the attic at the same 
time since the dust would be disturbed in the process. The basic cleanup effort needed for tiiis task, 
would amount to a major portion of the attic clean up. 

In order to explore the level of lead contamination in attics and within wall, and the impact of 
attic fan use, it would be usefiil to explore contamination levels and useful remediation techniques 
in some vacant houses that have been purchased by Herculaneum. Various approaches could be 
taken to clean attics, ductwork and walls; the extent of lead contamination in these areas could 
be determined and the extent to which these locations of lead dust contaminate the living space 
could be explored. As long as attics are not part of the living space, site-specific clean-up levels 
would not need to be achieved, only a significant reduction in available lead dust and a 
reduction of its impact on living areas. 
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Fact Sheet 

September 2006 

Herculaneum Lead Smeiter Site 
Herculaneum, Missouri 

COMMUNITY ADVISORY 
GROUP MESSAGE 

T77e f(Mowing set^lon was submitted by 
the CAG Core Team. , ' 

The Communrty Advisory Grouf) (CAG) 
rennains committed to a Better 
Herculaneum. We believe that the most 
productive approach to the pursuance pf 
a better Herculaneum is a two-step 
program that needs to be implementett 
simultaneously. The two components 
are; 

l i , An open approach pursuing: • , 
possibilities for ah enhanced future sitcfi. 
as new business possibilities, new uses 
of the property within and outside of tlie 
Voluntary Buy Out Area, etc. 

:E A realistic an(i feetual view ofthe 
current and future status of the health 
climate within Herculaneum and the 
surrounding area is impotiant to being 
aware of the current condition of our city. 
More specifically, what is the current 
situation within Herculaneum relative to' 
levels of lead and other health 
threatening metais resulting from 
emissions and other contamination 
sources such as spillage from delivery 
trucks? Many of these sources are 
demonstrably due to Various activities 

Cofhiminity Adylsoiy.<jNrb'up Meetlnf|t 

The next meeting of the Herculaneum 
Lead Smelter Qprnijiunity Advisory G r o l ^ 
will be held: 

Tuesday, September 19,2006 
7:00 p.m. to 8:30 p.m. 

Herculaneum High School Cafeteria 
Herculaneum, Missouri 

4 ^ 

conducted by the Doe Run Primary 
Smelter. 

' r ; , - i-
Before the next CAG meeting with the; 
U.S. Environmental Protection Agency^ 
the Missouri Department of Natural 
Resources and the Missouri Department 
of Health and Senior Services on 
Tuesday, September 19, 2006, we would 
like to provide the readers with some 
facts that continue to apply to our city. 
We also want to provide you with a 
preview of some of the specific question^* 
that we have asked the agencies to 
respond to during the above meeting. 

The Core Team, whioh conducts the 
meeting, has asseri:ed that they will 
continue their record of the last two 
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meetings, which is starting the meeting at 
7 p.m. and ending it at or before 9 p.m. 

The CAG would like to acknowledge Doe 
Run for meeting the National Ambient Air 
Quality Standards (NAAQS) for lead o a 
all of the air monitors for the second 
quarter of 2006. However, these NAAQS 
standards, which were established in 
1978, are cun'ently under review by t^e 
Environmental Protection Agency^ 

Fact#1: Doe Run has been described iSS 
the lai^est polluter in the area in the S L , 
Louis Post Dispatch article on May 14^ 
2006-"LocaIly, the largest waste ,» , 
producer in overall weight for thatsjpar , 
(2004) was the Doe Run Co.'s , , 
Herculaneum lead smelter, followed by 
U.S. Steel Corp's plant in Granite City 
and Ameren UE's coal-fired power plants. 
The Doe Run facility generated more than 
10 million pounds combined of zinc 
compounds, aluminum dust, lead and 
other metals that are disposed of on site." 

Pact #2: The%>eciaflon and 
Bioaccessibility of Anomalous Lead § 
Concentrations in Soils from the 
Herculaneum Community, May 24, 2005,.^-
concluded that, "neither paint nor 
gasoline are significant lead contributors, 
to the site (Herculaneum)". This • 
emphasizes that the lead contamination 
of the community is not from paint nor 
gasoline but mainly from the Doe Run 
Smettec-

Fact #3: Recontamination of 
Herculaneum, after yard clean up. house 
interior clean up, n3ad clean up and 
stated efforts to control emissions from 
the Doe Run Smelter, has been and 
ciantinues to occur This fact is based on 
the ongoing data coltection conducted by 
the EPA. 

Fact #4: The important work involving the 
EPA and DNR and their efforts to 
maintain a healthy climate in * 
Herculaneum began in 2001 and ^ 
•continues. / - , 

In spite of these facts, we remain upbeat 
about the future of Herculaneum and 
believe that a healthy physical climate is 
an essential component of 
Herculaneum's bright future. 

The following topics have been sent to 
both the U.S. Environmental Protection ' 
Agency and Missouri's Department ot-
Natural Resources. We have asked the. 
agency representatives to come prepare<i 
to address these and other topics. 
Please come and hear these and other 
questions that you have, addressed by 
agency representatives. We also plan to 
ask a Herculaneum representative to ' 
come and give residents a status report 
on the jprpject to replace the city's bridge. 

CAG Meeting Topics 

!»• The Doe Run fence move 
• T h e progress on developing the State 

Implementation Plan (SIP) 
l i 'Road contamination 
1̂  Activity by E-squared 1 
ij^ Recontaminatioi|^ 
il"Total cost of clean up of Herculaneum 

(to August of 2006) 
j^How much has Doe Run been billed for 

and how much has Doe Run paid? 
ll'Frogress on construeJ|pj3j|f tbf f i s t i n g 

bridge 
i 

Again the Core Team is committed to 
completing the formal part of the meeting 
by 9 p.m. or eariier. We look forward to 
seeing you and hearing from you. 



CAG Group Core Team Members 

Catherine Malugen 
Tim Meyers 
Larry O'Leary . 

SLAG PILE UPDATE 

On July 24, 2006, EPA arid the Missouri " 
Department of Natural Resources 
reached an agreement with The Doe Run 
Resources Corporation to modify the 
Administrative Order on Consent for the 
Herculaneum Site. The modification 
requires Doe Run to implement a removal 
action for the slag storage area, providing 
for stabilization, erosion control, flood . 
protection, stormwater collection and / 
treatment, and wetland mitigation. 

l i i i ' ^ H l i i i l BRIDGl , 

In July, a U.S. Senate subcommittee; 
allocated over $2.5 million to be used to 
build a new bridge over Joachim Creek 
near the southem end of Herculaneum. 
This allocation is part of a larger spending 
bill and must be approved by the full 
Senate and later reconciled with a House , 
of Representatives' appropriation bilL 
The new bridge will be less prone to 
flooding and will provide for commercial 
tmck and vehicle access to and from the 
industrial facilities through non-residential 
areas of the cltj^ 

Rebuilding ofthe existing closed bridge 
over Joachim Creek is scheduled to begih 
this October with a planned completion 
date in April 2007. Doe Run reports tbat 
i h e old truck route along Station and 
Brown Street will be used for their tmakS 
once the r̂ btuid Is cornpsletê l.; 

BIANNUAL MONITORING 

Monitoring for lead recontaniination in 
surface soils is being conducted by EPA 
every six months. The data collected 
through May 2006 indicate that lead 
levels are trending upward in areas witliinri 
eight-tenths of a mile from the smeltefi 
Data and statistics collected by EPA are 
available on EPA website: 
www.epa.qov/region7/cleanup/superfund7 
major superfund site reports.html 

ADDITJONALJNFORMATION 

EPA encourages the community to review 
the Administrative Record file, which is 
available at the follovving locations: 

Herculaneum City Hall 
1 Parkwood Court 
Herculaneum, Missouri 

* Windsor Branch 
Jefferson County Library , 
7479 Metropolitan Boulevard 
Barnhart. Missouri ' 

EPA Region 7 
' 901 N. 5^ Street 

Kansas jQity, Kansas 

If you have questions or need additional 
information, please contact: 

Dianna Whitaker 
Community Involvement Coordinator 

EPA Region 7 
901 North 5*̂  Street 

Kansas City. Kansas 6610^ 
p i 3-551-7003. Toll-free 1-800-223-042© 

€-^mail: whitaker.dianna@epa.gov .. 
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Neighbors hope Doe Run revitalizes land 
Wfiaf will happen in the 
135-acre area once the 
biiyoirts are complete? 
Land-use committee 
and public meetings 
produced some ideas. 
By Ea^iBi Postal 
ST. lOUtS POST-OfSPATCH 

HERCULANEUM • When it 
comes Eo the buyout zone sur
rounding the large lead smelt
er, rcsideiiis here say they 
woukl like to sec the laud revi
talized. 

City ofiici,-5ls w.-irtt t<.) rcdo-
vclop the area within three-
eightli«i of a i i l ik of (he K-aJ 
snititcr owrit-d by iHw Run 
Co.,.which has «n.iiuiicd i'»6"of 
16') houses ir. thn: zane 
through » voluntar)' buyout 
negotiated in 2002 by the Mis
souri Dep.KtHH;jiS of N;ilii!al 
Resources. 

But .Mayor Giiia V'ijiyard 
said she had received no indi
cation that Doe Rot' intended 
to revaiap the US--icre arca. In 
Vinyard's cstiination, tiie com
pany wa.nts to ai-qiiire pro]v 
erlics in tbo buyout .irta m it 
won't hjvc to addji.'.^s nsonta-

rrnnation issues t'K^re in tho tu-
ture. 

**I can't blame them becaiise 
they are running tli-eir biismess 
well, but when you drive by 
there now. it's .-i ghost tiv.vn, 
it's sad." Viny.ird said. 

K-Squared, a consulting firm 
hired by the U.S. linviron-
mental Protection /Vj^cnLy to 
develop a plan for the buyout 
zone, organized three land-usc 
COfiJlBittff ineetrags this year 
and one public meeting in late 
June, said Kcrr>' Ilerndon, a 
Superfund land revitalization 
coordinator for the 11'.*̂  

Ideas for revitalizing the 
Zone uirhidi- a (omnen i.-i! 
port ea.st of the swelter, a casi
no and a blend of light indus-
t r i a ! and conu t j e i t tai 
businesses, city administrator 
Bi l l Whitmer said. 

"We need to find a plan that 
benefits both the city and Doc 
Run," Whitmer said. 

Doe kiin has p!opo-;c(! a 
butter /one to extend is-; tence 
line to the west to allow the 
couipany U> coinpl) wkli les-, 
siringe.rif federal air-quality 
standards on its own property, 
said johii Kusiittc, an i-r.vii.>u-
mcntaJ engineer with the 
state's air-pollut ion-control 

proftram. 
TTie state agency's re.^ponsi-

bility IS to monitor afiibii.'tit air, 
dcfkifd as air in a space where 
people have access. The stale's 
l i roaj Sti eet air monitor is po
sitioned ciraest Ul the ."Jmelter 
and typically records the high
est poUutlOB levels. Uy erect
ing a fence,, 0oe Run could 
eliminatr the RroaJ Street M : 
motiitcr. 

"If (Doe Run's) footprint 
swallows lhat monitor, then 
that area 'm no longer itt the 
ambient ajr zone," Rustige 
.-•said. 

The fence line ts one part of 
a state plan to be cooipleted 
next Apri l . Doe Run will have 
one year to implement the rec
ommendations oi the plan, 
which i * intended to make stire 
the company test.s helow the 
federal air-quality stanJard of 
1-'- micropranfi of K-.̂ d A T 
each Cubic tacter of air. 

Hemdon said Doe Run, bud
geted to produce 176,000 tons 
of lead this year, is ia a waituig 
gatne oa redeveloping the 
buyout zone until the itnplc-
roent.-jtion plai^ is submitted. 

"(Ijtoe Kun) can figure out 
where the fence line wili be 
and then develop the area out

side the fence line; it doesn't 
even take up, half the buyout 
area." Hemdon said. 

Gary IJughes, genera! man
ager of Dc>e Run, said it's pre
mature to discuss what wili be
come of the land in the huyo;H 
zone until the iroplctnentation 
plan is in effect and executed 
ii l the next two years. 

"We have to see how ,suc-
ces-ifuJ we are in that process; 
that is our key." Hugjie.? said. 
"The be»i use {of iho buyout 
zone) tnay be as a green field 
site, but I would never rule out 
further development of that 
land. We wat»l to be a good 
neiglibor and protect the pub
lic health first aad foicaiost." 

Bruce Morrison,, the ilercu-
laneuia lead cleanup project 
manager for the hPA. s.-3jd his 
ageacy continued to monitor 
yard soHs for recojitaiamatiots 
within four-fifths of a mile 
from the' smeher, a proccs-s 
that began its 2(J02. The U.S. 
El^A recently has delected 
eight samples within one-half 
mile of the smelter thai con
tained lead contamination ex
ceeding the acceptable fedcr.ii 
level of 400 parts per million. 
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Quarterly Update for Herculaneum Lead Smelter Site, 
Herculaneum, Missouri 

QUARTERLY UPDATES 

This is the second quailerly update issued by the EPA Region 7 in our effort to 
keep the Herculaneum community infonned about progress at the Herculaneum 
Lead Smelter Site. This newsletter includes information about the work conducted 
by the EPA, the Missouri Department of Natural Resources (MDNR), and the 
Missouri Department of Health and Senior Services (MDHSS). The Herculaneum 
Community Advisory Group (CAG) may also use the newsletter to provide 
community members with information about their activities. 

NATIONAL AMBIENT AIR QUALITY STANDARD 

On December 19, 2005, EPA published a notice in the Federal Register to invite 
the public to review and comment on a proposed finding that the Missouri State 
Implementation Plan (SIP) for lead is substantially inadequate to attain the National 
Ambient Air Quality Standard (NAAQS) in Herculaneum. Doe Run-Herculaneum 
violated the NAAQS for lead in three consecutive calendar quarters of 2005. The 
company and the MDNR operate monitors at the Broad Street monitoring location. 

Community Advisory Group Meeting 

The next meeting ofthe Herculaneum Lead Smelter 
Community Advisory Group will be held: 

Tuesday, March 21, 2006 
7:00 p.m. -8:30 p.m. 
Herculaneum High Schooi Cafeteria 
Herculaneum, Missouri 

The standard for lead is set at a level of 1.5 micrograms of lead per cubic meter bf 
air, averaged over a calendar quarter. Doe Run's monitor recorded a quarteriy 
value of 1.928 micrograms per cubic meter in the first calendar quarter of 2005, and 
MDNR's monitor recorded a quarteriy value of 1.877, Doe Run's monitor recorded 
a value of 1.615 in the second quarter, and MDNR's monitor recorded a value of 
1.60 in the third quarter. Air monitoring results at the Doe Run Herculaneum facility 
fell within the NAAQS during the fourth quarter of 2005. 

http://www.epa.gov/Region7/news_events/factsheets/fs_quarterly_update_herculaneum_l... 10/19/2006 
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The deadline for submitting comments on EPA's proposed actions related to the 
State Implementation Plan for the Doe Run facility in Herculaneum ended January 
18. EPA is currently reviewing comments received from the public. For additional 
information on this action, contact Amy Algoe-Eakin, Air Planning and Development 
Branch, or Kim Olson, Office of External Programs, 913-551-7003 or toll free 800-
223-0425. 

YARD SOIL PROGRESS 

EPA will continue oversight of Doe Run's replacement of contaminated yard soils 
during calendar year 2006. To date, 407 yards have been replaced and 113 home 
interiors have been cleaned. 

MONITORING FOR RECONTAMINATION 

EPA monitors for lead recontamination in surface soils every six months. The data 
indicate that lead levels are trending upward in areas within eight-tenths of a mile 
from the smelter. Data and statistics collected by EPA are available at: 
wfww.epa.qov/reqion7/cleanup/superfund/maior superfund site reports.html. 

EPA has analyzed soil samples collected through the third quarter of 2005. These 
samples indicate: 

• 45 of 62 quadrants, or 73 percent, show an increasing trend in soil lead 
concentrations; 

• 15 of 16 residences have at least 1 quadrant with an increasing trend of lead 
contamination. 

SLAG PILE UPDATE 

EPA continues to negotiate with Doe Run related to the slag pile design, 
construction and wetland mitigation required by the Engineering Evaluation/Cost 
Analysis (EE/CA) for the Herculaneum Slag Storage Area. Copies of the approved 
EE/CA, all comments and related responses are available at the Herculaneum City 
Hall and the Windsor Branch ofthe Jefferson County Library. 

LEAD SPECIATION STUDY 

In September 2004, EPA requested that the Laboratory for Environmental and 
Geological Studies at the University of Colorado conduct a study to characterize 
soils and household dust collected from selected Herculaneum residences. EPA 
has approved the final study report. The CAG requested that EPA include the 
following verbatim summary from the conclusions identified in the study in our next 
Herculaneum update. 

"Based on data presented in this summary the following conclusions can be 
reached with respect to the occunences of lead found in residential soils and dusts 
from the Herculaneum area. 

• Soils have elevated RBA values with respect to the lEUBK default values and are 
consistent with the elevated blood leads observed at the site. 

• Yards and house dust have "fingerprinting" fornis, many of these are common to 
the Doe Run facility. 

• Neither paint nor gasoline are significant lead contributors to the site. 

Based on the data reviewed in this summary it is my opinion that the lead in 
residential soils and house dust from the Herculaneum area are the result of 

http://www,epa.gov/Region7/news_events/factsheets/fs_quarterly_update_herculaneum_l,.. 10/19/2006 
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activities associated with the Doe Run operation and include; smelter-stack 
emissions, fugitive emissions from hauling and storage as well as waste and 
concentration spillages." A copy of the speciation report is available for viewing with 
other site documents at the Herculaneum City Hall. 

VOLUNTARY PROPERTY PURCHASE PROGRAM 

As of December 31, 2005, 133 property purchases have been closed and 142 
purchase offers have been accepted by Herculaneum residents. Twenty pennanent 
residences did not participate in the Voluntaty Property Purchase Program. 

ADDITIONAL INFORMATION 

EPA encourages the community to review the Administrative Record file, which is 
available at the following locations: 

Herculaneum City Hall 
1 Parkwood Court 
Herculaneum, Missouri 

EPA Region 7 
901 N. 5th Street 
Kansas City, Kansas 

If you have questions or need a.dditional information, please contact: 

Dianna Whitaker 
Office of External Programs 
U.S. EPA Region 7 
901 N. 5th Street 
Kansas City, KS 66101 
whitaker.diannaQlepa.qov 
Phone: 913-551-7003 or 
Toll Free: 1-800-223-0425 

EPA Home | Privacy and Security Notice | Contact Us 

Last updated on Thursday, March 9th, 2006 
URL: 

http:/AOTw.epa.goy/Region7/news_events/factsheets/fs_quarteriy_update_herculaneumJead_smelter_hercular 

http://www.epa.gov/Region7/news_events/factsheets/fs_quarterly_update_herculaneum_l... 10/19/2006 
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^ T i t f e S f e . i i ^ ^ J V R i ' V Mtlt Kant. C<n«<i*Of » Dojie ChSdras, Dijtaur 

^-^^T^ifT OF NATURAL RESOUÎ ES 

. OBE 2005 ' '.'uTrt'v- '* 

Mr. Oaniel Vombei^ 
Vice President Enviitmineiital Affairs 
The Doe Run Company 
1801 Paik 270 Drive, Suite 300 
Sl, Loias. MO 63146 

1 am WTiting to discuss several interrelated issties regafding The Doe Run Company's 
H«c«ltoctim priffiJtty ICSMJ smelter and the Hefeularteum Voluntary Property Purchase Plan 
(VPPP) area. These Issues include soil recontamination; high levels of interior and exterior 
i«ddenti^ dust contamination; the disposition of Doe Ruihowned and other residences in th<$> 
Herculaneum VPPP area; a designated rton-residcntia! area between the Smeller and residential 
area-s; soil action levels; additional controls on smelter, transpdrtation and materials handling, 
and other processes to prevent releases; and possible luture rc-devclopmcnt of the Hcfculaneum 
VPPP area. Now that the purchase phâ ê of Herculaueuni VPPP is nearing cotnpletion, we 
need to work together on a clear path forward resulting in a sustainable outcorne for the 
Herculaneum communily and Doc Run tiat is protoctlve of public hcaltti and the a»vironme«tei; 
Based on our analyses of soU recontamination data, DNR believes that non-residential uses rf^' 
the entite Herculasneum VPPP area is the most pnident path forwafii. 

The Department of Natural Resources (DNR) believes Doe Run's substantive responses to r . 
actions taken by the DNR and the V.S. En"vwmmeotal Protection Agency (BPA) have tested in 
improved conditiom in Herculaneum. Howcvcr» wc bclic\'c the wdghl ofthe current evidence, 
including but not Umited to air monitoring data approaching and recently cjtceediog the National 
Ambient Air Quality Standard (NAAQS) for lead; upward trends in soil recontamination datij:* 
elevated levels of lead in residential dust; continued elevated lead leveis in road dust; the EPA's 
speciation and bioavailability data; and agency observations of company operations indicates 
that chaild^s and opportunities remain to be addressed. As wc move forward^ we may need to 
discuss formalizing remaining current and &tia« actions in a new settlement agieemenLi 
administrative order on consent or other oiforccable mechanism. 

RECONTAMIN ATIONi 

ttttantiiiiy 2005, tfie DNR coM{iiIe(G^ its report eMtled "Analysis of Drad lilKontaminaticHi an^" 
Deposition in Soils Adjacent lo The Doc Run Company's Herculaneum Smelter, Herculaneum. 
MisstMrn." This rejxJrt documented the DNR's stalislical analysis of lead rc-deposifion dala from; 
periodic soil sampling and analysis cortducied in Herculaneum by the EPA. Since the report was 
completed, the DNR has periodicaJly Updated and refined ils analysis ofthe EPA's re-deposition 

O 



Daniel Vornberg 
Two 

data upon receipt of riew data. These statistical Mialyses of ihe teniepositioii daM Indicale 
Significant residential soil recontamination is occurring within 0.75 mile of Doe Run*s 
Herculaneum Mnelter. Our analyses indicate residential soils within the Herculaneum VPPP areâ ; 
aitd areas beyond will be recontaminated to unacceptable levds within relatively short periods ojf; 
time. Soil tecotttamination at these rates js an umccgrtable and unsustainabie long-term 
outcome for the Herculaneum community^ 

fMteHjeposition datali Itifficioit fbritis toinMie c^^lusiojK «ijout i«-conti^ 
areas of impact. However, $oil re-deposition sampling and analyses will be needed for ihe 
fbreseeaUe future due to potential changes in condidons leading to lead deposition and pos^ble 
spatial vwiations in the rates of le-deposatioo. the DNR will continue to update its statistical 
analysis ofthe rc'dcposition data as new data becomes available, and we will monitor tbe need 
for response actions if and when recontaanination causes action leveis to be exceeded) 

We are cbneetnM about ihte«or md ejcleriof nesldenlial dust contamination. BasM oil 
monitoring data, home interior dust cleaninp appear to be generally cffccdvc. However, clear 
{tmds in residenUal du$t re-cotttamination are difficult to discern due to inconsistencies in dala 
collection^ including the changing universe of raoidtoring locations. Some interior and exterip; 
ncsidenttai dust levels are elevated above levels of concernî and re-contamiration is ̂ ssible. 

DOE RUN-OWNED HOMES IN THE HERCULANEUM VPPP ARE^ 

The DNR believes the rê deposttiott study is now suffnsiently coniplete for ptrposes of making 
decisions regarding the Herculaiteum VPPP area according to the April 2002 Settlement 
A^eement between Doe Run, the DNR, and the Attomey General's Office (AGO). Paragraph 
.Iil of the April ^1^2 Sesleiieiit A|^ree|i^t siaut̂  p<^|^^^jxait: 

"Following the purchase of a home. Doe Run shall leave the residence vacant undl such 
time as either Doe Run demolishes the residence or the re-deposition studio, which will 

: iKe monitoring lhat begins after June I,, 2002̂  are complete and the Department of Healths 
and Senior Services, the DNR. the City fof HciculanajmJ and Doe Run agree re-
p«5upam:y of a restdenc* is not t risk to htttnan heallt" * 

Based on our soil re-depositioo data ttalyses, the DNR docs not agree that gcnotil re-oocupancy. 
of tesidenccs in the Herculanewn VPPP area is prcteciivc of human health in the lotig-tcnn 
without continued r e ^ n ^ acticais. On the contrary, the DNR believes cominued releases o t . 
lead, from welter, transportation and materials handling, and possibly other processes; the leail 
load in the area fram p«it smeltcar opcmtions and practices; arxl recontamination of residential, 
soil and interior aod exterior dist may pose iong-tcrm risks to hunan healih. The BPA has 
ootKiucied bioavailability and specbiion analyses of samples of materials collected from tht 
sipeltcr ̂ i l i t y and the Herculaneum community. Hie results of these analyses indicale the 
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{sources of lead contamtnation are mostly related to smeher processes, and tbe bioavailaMtities of 
many of these materials are high. 

Etoc fllun must proceed widi demoliiiing all homes vdthin die Herculaneum VPPP Burea purstiant 
to paragraph 22 of the Settlement AgreetnenL The demolition of homes mut̂  be oondijctcd in 
compUance with all applicable fed«al» state, aiid local laws, icguladons, and ordinances, and 
with ail necessary permits and notifications. This includes alt necei^ry envirormiental permits 
and other applicable requirements, such as pr«^r management of asbestos containing materials;̂  
and demolidon wastes. 

Doc R M fci»d pfev^o«^y fequested tfee DNR ^ppro't'c rc-oocuponcy of Doe Ron-owned homes in 
die Herculaneum VPPP anea by Doe Run employee. Dtadng a meeting on September S, 2005, 
betwe^ the DNR and Doe Run lepre^ntaijves ̂  the Hwculaiienni facility, you stated the , 
Wimpany was wjdidra'w,'ing its requests for employee re-occupancy of Doe Run-ovwied homes int 
the Herculanemn VPPP area. The DNR believes this is a pnident decision by the company and j 
would ifiscourage any future reqi^sts fix re-occuj^ncy of homes in the Herculaneum VPPP areS 
by people fiom outside the VPPP area. Doe Ron roust proceed with demolishing bom^ in the 
Hî euianeum VPPP are* according to the Settlement Agrosment, and consider woricing toward 
noti-resideniial redevelopiaent of the Hcirculaneum VPPP area that is ptoieaive of public health 
and the enviromoenf̂  

J l ^ I ^ A O T N O j C i m i D E N m L AR 

Unfottunately, it appears soil and po^ibly interior and exterior residential dust rcc<mtaiMjt»ation ̂  
has not been effectively pteveated by additional eontrob on smelter air emissions and improved 
tranSportMion and materials handling, "It is the DNR*s goal to have a healthy envifoimieant for 
Herctilaneum cidzmi while allowing Doc Run to operate in tbe cleanest manner achievable.. 
The weight of evidence suggests these goals may be mutually exclusive imless a substantial 
"buffer zone" can be ftstablisbed between the plant and the stirrounding community. I>3c Rw 
tnd DNR repTCsentatives have discu^ed estabi tshiag a notv-residential area between d«f 
Hefculancum smeUer and residential areas of Herculanewn, although to date there has bee»jo 
s^Kcmcnt on the size of such a peraaancni aoii-fesidetitiai area. 

Ik« Run's original proposed area wittiin the Hen îlaneum VPPP area to be vacated wai 
incorporated into the Second Modification ofthe May 2001 Administrative Order on GDnsedt 
(AOC), Doe Run agr^d in para^ph 13 of Uic Second Modification of the AOC diat widi 
respect to residences it ovwis in thb area, once the propeities became vacant, they would not ev#= 
be used for residential purposes. Doc Run has recently proposed expanding the area to be 
vacated to include additional reddential properties and propeities owned by the city of 
Herculaneum, and has developed a schedule fw dcmoUshing die houses in this area. However, 
Doe Run wjuld have to acquire properties from cieraent residents it did not acquire through the 
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Settlement Agreement and Henmlaheum VPPP, including the clty-ovmed properties in order tqt 
completely vacate this area. 

Doe Run hiis prc^osed offering the remaining lesideaits in its ctirrmt proposed area to be vacateil: 
the opportunity to move to olher Doe Run-owned homes on the oulskirts of Ihe Herculaoeum 
VPPP area, if the residents agree. The DNR is willing lo consider this on a case-by-csse basis 
depending oo ihe potenf ial for Irealth concems. Additionally, before the department will approve 
such a relocation, the property to be reoccupied must receive necessary and appropriate yard soU, 
replacement, home interior and exterior cleanit̂ g, and lead-based paint reniediaiion according to 
current approved procedures. Periodic soil and home interior and exterior dust re-cont^inatioQ.; 
monitoring should also be conducted for the*e homes, including pre<leanup and post-cleanup 
byline sampling and analyses. Tbe DNR wiE need to consider wbethet it must grant formal 
exc«^ons to resldcocy {prohibitions iKcordiag to the Setdement Agireement in these cases. 

Polluticm Control Program (APCP) is considering Doe Run's proposal to relegate monitors and 
revise die ambient air monitoring network. Doc Run must submit a revised aii monitoring plan 
foe review and j ^ o v a l by tbe APCP before die new njonitoriag network atti offictaliy be 

In genwal, the DNR's startmg point for any permanent iMn-rcsidential area between the smelter 
$aA residential areas is the M l extent ofthe Herculaneum VPPP ar^i. The re-deposition data 
indicate that significant soil rccontaroinatjon is occurring out to it leaM 0.75 mile from the 
facility, which indicates die Herculaneum VPPP area is not an overly conservative permamail 
tton-f^idetttial area around the snielter facility. To the contrary, it is apparwit that addition^ 
oontrol measiu-es at the facility and'or additional periodic yard and dust renwdiarion will be 
necessary for remaining homes within the VPPP mm md out to 0.75 miles away firom the 
smelt̂ -. U n i ^ Doe Run takes drastic and measuiable ^eps that significandy reduces emissions? 
leading to residential yard and road recontamination, the DNR considors the aitire HcrculaneMi j 
VPPP area to be die citrrent designated non-rcsideijtiai area. The ultimate goal is to eventuall| 
completely vacate the Herculaneum VPPP area and demolish all of the homes. Toward tlat 
goal. Doe Run must subnut to the DNR a schedule fw demoltidiing the lemalning b « i ^ it owiiil j 
in tlM Herculaneum VPPP area. Tbe department encourages Doe Run to look for opportunities 
for Commercial/industrial, and/or other appropriate non-residential re-use of these properties that 
are protective of htnnan hedth. •' ^ ...w., 

tSONTROl^ ON RELEASES FROM SMELTER AIR EMISSIONS* m^K$PORTAtlON 
AND MATERIALS HANDLING, AND OTHER PROCESSES 

" At dte Sefrtferrtbw tKê Mei«ijan<isttti fticiliiS^'tiSl*^R'ita^^ 
Doe Run's presentation of ̂ veral proposed new controls to reduce iir emissions in reSpmstM 
violations ofthe lead NAAQS during the flisi and second quartefs of2005, Subsequent to ttê f 
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Septeinber meeting. Doe Run Herculancmk records! its third conssKmdve calends qtiiurter 
viokdon fc^ the Jidy-August-September quarter. It is imperative that Doc Run reduce ils lead ai|: 
emisstotts to levels that are consistently in cortipliarkcc with the NAAQS, and vMch minimiase to 
the extent possible the contribution of air emissions to soil and inesidential dust contaminatioii 
and reconiaraination in Hcreulwicum. Wc look forward to receiving and evaluating more 
derailed documentatton of Doe Run's proposed new air emisstoos Controls. 

J>oe Run has atplained to DNR staff diat high levels of leawi in air monitoring data on some daytŝ  
may be attributable to atmospheric and wind conditions causing feleases of road dust and other 
fugitive dust from the Herculaneum smelter facility. This information and road dust data 
indicating continued track-out of lead from the facility demonstrates the need for improvements 
in on-site transportation and materials handling to prevent releases. 

At the September 2005, meeting. Doe Run presented a ved}d update of the activities of Its 
Best Practices Concentrate Transportation Team. The DNR is concemod that there have be<ai 
delays in completion ofthe written report by Doe Rm's consultant, which was onginally 
projected to be completed by Juiy 31,2005. The DNR has waited several months in atiticipittQ|î : 
of tbe results of this project and new actions by the company to control releases from 
transportation and materials handling. The current schedule for completion ofthis work is 
unclear. It also remains unclear whether and how ibe consultant's report vrill result in revisions 
to the Transportation and Materials Handling Plan (TMHP) thM will in tum prcvcni, «>ntain, m^j 
reduce the effects of rei^ses tom transportation and materials handlijng processes tbroî hout 
the network of facilities owned fold operated by Doe Run and other entities and along M 
transportation routes, 

the DNR has provided extensive comments on the TMHP and rdaled issues, most receotly ia 
letters dated November 16,2004, and June 7,2005, to wfalch Doe Run has not provided 
substantive written lesponses, or a revised TMHP, as requested, Tbe AGO has also exchan^ 
letters widi Doe Run on these tssms and a s ^ n g the state's authority to enforce die TMHP 
undw the Scttlemraft Agreement Based cm the recGstt verbal updates provkled by Doe Rrn^ tbe 
DNR remains concerned and disappointed that Doc Run's current efforts address wily 
transportation and handling of concentr^es. We cootiiiuc to believe all on-site handling and on-
site and off-site Umisportation of concentrates and othcâ  nietai-bearing materials at all facilities 
and over public roads and other tiansportatioii modes must be addressed on a company-wide 
basis dirough comprehensive planning, procedures, and management, and improved facilities. 
We are also concerned that the current efforts as presented by Doc Run entail vstiat have been 
de^ibcd as dianges. While there is much to be gained from mch logistical chaiiges in tenns of 
preventing and containing releases, wc continue to believe that significant improvements may be 
needed at Doe Run's physical facilities, facilities owned aiMf operated by other entities and useti 
by Doe Run, and tran^KMt vehicles to signiftcantly reduce release from transpwtation and 
materials handling. We hope thai Doe Run recognises the economic value of preserving its raw 
jflatef ials and products by preventing rclea^s, and the resulting reductions in environmental 
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liability costs. The reteted haul route and road dust cootatntnation issues discussed in dor 
previous letters also have not yet been fully addresed. To assi^ us in evaluating your efiQit&, 
we request that you submit a copy of your consultant's complete n^r t when it becomeŝ  
available, Md a revised TMHP, or a schedule for ^Jbmittal of a revised TMHP iiKtorposwing all 
Ifew cfMitiols impkmented by the comp^^. 

Recent events and observations in addition to those cited by the DNR in pa^ correspondeno#i;|̂  
further illustrate and emphasize the need for comprehensive, company and system wide 
transportation and materials handling plaining and procedures. The ageiKies have received 
complaints Indicating that Doe Run does not use dedicated tran^x^t vehicles for traiisportaticai 
of cottcenu t̂es and other metal-bearing materials, and that such vehicles are not thoroughly 
washed before they transport clean materials such as sand, gravel, and soil. This may Tesidt«i 
tbe clean materials being contaminated by residual metal-bearing materials remaining in the 
trucks. The DNR m currently investigating an instance in which sand was apparently delivered 
to a ready-mix concrete facility in om or ijiore trucks Umt had apparently been i^ed to iransport 
lead concentrate. The trucks apparendy retained concentrate d:at contaminated the sand. Ŝ me 
ofthe concentrate-contaminated s^id was delivered to at least one residence for use in a child 
play area and as base material for an aboveground swimming pool Agency representatives have 
observed transportation of crushed lead ore ova- public roads from Doe Run's mines to the 
concentrating mills in open top taiKkm dump trucks withoul controls lo prevent Jugiti%'e releases. 
Dot Run is a participint iti cleaning up te^dential sod along haul routes in southeast Missoori 
related to leleascs of conccntratos during Itansportation. The agencies continiK: to ot^rvc 
releases of fugitive lead from trucks transporting concentrate from the mills to the Hcrculatiewiii 
smelter and other destinatioas. Observations at tbe mill facilities afld observations and road dust, 
sample analytical data froim Hcfculaneum indicate that mjNiiJ-bearing materials continue to b(|̂  
tracked out of Doe Run's facilities by transport vehicles. Releases of concentrate into the hai^^l 
tnd cm land at die Soulhesst Missouri Regional Port Authority continue to be documented. 
Releases have been documented by the agencies at locations away from the minbg facilities 
such as truck drivers' homes and transport compMiy facilities, Wc have observed concentrili 
trucks on many different roads, ifldicaiing tbe use of many different tottles between destiriatii^ 
al<Hig which contamination may occur. Numerom spills of concentrate fiom truck accidents .̂̂  , 
lllEve been docwtiented, and niiroiy of those wt arc most familiar vrith have not been adcquatl§::-
cicancd up. It is our understanding Doe Run transports other metal concentrates and metal 
bearing tnatcrials by truck, rail, and barge to odicr facilities. The transfer and receiving facilitiesĉ  
Ukely have inadequate controls to prevent and contain releases during tran^rt, transfer, and̂ or 
Storage. We believe It is abundantly clear that changes need to be made ift Doc Run's 
transportation and materials liandling plans and procedures on a company-wide and systern-vdde;̂  
basis to prevent releases that may cause new contaminated sites, or which fenoontamioate sites 
wheie cleanly have aiieady been condiicted. 
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lUTURE RE-DEOTJOPMENT OF THI HERCULANEUM VPPP AREA^ 

In addition to our primary cMicems tregarding Um healdi and wdl bdng of Hcrcolaneuiii ; 
resident, the DNR is eonocmcd about the effects of abandtming the VPPP area. In general, the 
DNR would be supportive of non-r«fidential redevdopment of the Herculaneum VPPP ansa in a 
manner that is protective of public h^di said the environrnent The new road and bridge 
projects shoukl improve access to tbe Herculaneum VPPP area, whidi should in turn make this 
area attractive for non-rcsidcntial redevelopment. The EPA has resources availabte to assist in 
developing non-residential reuse proŝ iecls for the Hen»laaeum VPPP area. 

Obviously Doe Run*s active partidpaition is essential to any efforts to redevelop tbfe 
Herculaneum VPPP area, since the company wjll ovm the majority ofthe lajid. We bclievt? Doc 
Run's participation in such efforts will benefit the oompany and die Hcroilaneum community l ^ 
promodng economic growth in die "old town" area. Sudieffortsby the coff̂ xany would be • 
consistent with the contributioiK of Doe Run and its corporate predecessors to tbe developmisrtt 
and growth of Herculaneum, and would help assure an overall positive l<̂ a£y fbr die company in: 
Herculaneum. 

The DNR hopes thiŝ  this letter will serve to open disotssions witii Doe Run and tbe other 
stakehoideî  including the city of Hcrctilwieum and intciested residents regarding the ftiture of 
the Herculaneum VPPP area, and the po^bilities for viable non-residoitial reuse of this area. 

If you have any questions, you may contact me at the Departm t̂ of Natural Resoun^ 
Hazardous Waste Program, P.O, Box 176, Jefferson City, MO 65102-0176, or by tdqshone at 
(573) 751-2747, or Mr. Robert Hinl^n of my staff at (573) 751-4187. 

Sincerely, 

HAZARDOUS WASTE PROqtR^ 

Robert Gdler 
Ĉ rector 

Mr. Jeff Kendall, Ma>«r, Ctty ojfHerdiianeum 
Mr, Aaron Miller, Doe Run 
Ms. Ceciha Tapia, U S, Envtawtisientia Protection Agcrtcy 
Mr. Joe Bii^b^ei, Missouri Attomey Gejiend's Office 
Mr. Larry O'Leary, Herculaneum Ccwnmumty Advisory Group 
ll̂ ^^ î̂  Bureau Odef, Missouri Departmait ofHealth and Senior Semooi 
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OF NATURAL RESOURCES 
inwiK.dm.muijpi^: 

DEC 13 M 
Mr* J<̂ &ey Zdms 
President and Chiesf Executive OM«ir> 
The Doe Run Company 
1801 Park 270 Drive, Suito 300 
St Louis, MO 63146 

Dear Mr. Zehns: 

|»nwridr)tgtodlsc^sdiedlspc}$itionofDoeRuii^^ 
Herculaneum Voluntary Property Ptirchasc Plaan (VPPP) area. Now diat the pflUfchi©e|llu»«f 
the Herculaneum VPPP is nearing completlcHi, we need to work together on a clesr padi feiwaid 
resultiî  in a stistaint̂ le otdoome for 4e Hetculsuieuiti conuiMimty and Doe Ryn that is 
prot«:tive of public h^di aaid the environment The Departmer̂  of Natural Resources (DW^ 
believe* Doe Run's substantive efforts to ccMtply with our variota agreomoikts have resulted in 
improved ooodidons in HercuianeunL However, mudi work remains to insttre tfeat the area iwi|r 
die î ndto' does not return to its former faij^y contaminated oonditioQ. 

Doe Rim had previoô y requested Ibe DNR approve re-occupaiKy of Doe Rim-owned Ivxncs b|i 
file Herculaneum VPPP area by Doe Run csmployees. The DNR sent ft letter, dated Jwie 22, 
2005. stating that we would consider such a request given jpfes«̂ ibed oonditiocts are met by the 
oomiiiny and its anployet̂  thM would re-ocoipiy these bom^ Dtmog a meeting on September 
8,2O05, bctwwii dê artroesit and Doe Rua representatives at the HefculroeMiii facility, Mr. Bm 
VonibCTg of Doe Run stated the company was withdrawing its requests for employee re
occupancy of Doe Run-owned homes in the Herculaneum VPPP area. Tbe DNR believes this li 
a priKletit decision by the company and would discourage any ftiture requests for reoccupancy ojF 
botnes in the Hescoleuieum VPPP ar&a by peO{de £ ^ 

In JiSmarylQQSf tbe DNR oiiÊ leted its resort entided ".Anadysis of Lead Re-OQ(iiK»matii:Mn aijd 
Dqpodltoit in Soils Adjaoont to Tbe Doe Run Company's Hmailaneum Smelta-, Hmadaneum* 
Missouri,** This report dooimeited the department's statistical analysis of lead re-dqxisitioQ 
data fy<m periodic soil ̂ snpling and amlysis ootidtictcd in HcroilMieum by the U.S. 
Environmental Pnjtection Agency (EPA). Since the report was oompleted. the DNR has 
periodicaUy updated aod refined its analysis of tbe EPA's rendeposition data upon receipt of new 
data. These statistical analĵ es of Ihe te-depositton dala indicate significant residential soil 
reoorifatiiiaatioit is oĉ uiring at unacĉ t̂jljlje rates witfain 0.75 mile of Doe Rtm's Bcx<!vka»emf 
iaaeiter. 
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Hie DNR will contiime to update Its redeposition data wialysis as new data is received tfom tibc 
EPA. However, the re-deposition studies are iww snffidendy complete for purposes of makif̂  
dedsioa® rn̂ anling the Kercuimeum WPP area acooiding to the April 2002 Sctdentent 
Agreem^ between Doe Run, tiie DNR, and die Attomey General's Office (AOO)- Paragrapb 
22 of die April 2002 SetHeraeM Agrewent states » peitiflfst ^ 

''Following Ae pwdiase of a bome, Doe Riui shall leave tibc r«ridc«ce vacmt until sncSi 
f time as dther EKw Run detaolishes flie residence or the re-deposition studies, whidi will 
use momtoriig tfiat bqgina after JtHW 1, lOOQL, arc compile mA die DepKtment of Hedldî  
and Seoiof Services, the DNR, the Ctiy [of HetcuiMieian] and Doe Run agce© r^ 

; ocoipency of a resi deiace is IWt a risk to 

Based on our soil rMepô tion data analyses, die DNR does not agree ibat ̂ xxxid m-ocmpm^ 
of ̂ dettoes in the Hercalaneom VPPP area is protective of humanhcaltb in tbe lOng-terW 
without ooDtinued iŵ poose actions. Under cwrant asnditiot*?, on average, residential yards 
withiii ooO-qBHTtw nale ofthe smelter would nsqutre additioiial clean-up in a litde over two 
years, and would requtoe coutinued remediation every 5 to 7 years, based on tm action lev^ ol̂  
400 mg/kg lead in soil. The fivqucncy of dean up needed to conttnae ft» tise 0(f area as 
residential is unsustainable and unaocqpiable to the DNR. 

There are several other faKitors, in addition to soil re-contaminatioo, that contribute to onrl 
deciMoti <̂  die outoomc of tiiese prop«ties, including air monitoring data approadung and 
iBcenAly exceediî  the National Ambient Air Quality Staadafd (NAAQS) for lead; elevmed 
fevcis of lead in residoitiai du^ coatinoed elevated lead levds in road dust; the EPA*s 
speciation and bioavailability data; and agency observations of compffliy ofjeratioiis. We bdie^ 
(bâ  weigbt of die curroit evidaice indicaites t|«iJ^Mi^^ of |̂ l̂ <srtes witfiin tiw VPPP 
.pea.isill. advised. 

DM Riin must proô ê  witS i W * ^ ^ all hMiiŝ  wifldilie HiPCiaiiitfum VPPP ̂  piî îift 
to paragraph 22 ofdie SetdotteniAgfeeincnt. Ibe daiwlitwii of itomra must be conducted ui 
«wnplianoe vrfUi all ̂ »plicable federal, ̂ ate, and local laws, regulattons, and ordiMnoK, and 
widi ill ncc<̂ saiy pramits and notifications. 

ta addition to (HIT priinary 000^^ 
rKideots, die DNR is concerned about die effects of abandoning die VH*P area. In general, fliie 
DNR would be suppwtive of nooH^sideaitial redevekipoicot of tl» Herculane^ VPPP men la a 
manner that is protective of public health and the ̂ rvironment. The pew road and bridge 
proj^ should iuiproveaocess to tbe Herculaoeua VPPP ana, which should in tum make tlBi| 
area attractive for iK»-residcistial rcdcvdopment The EPA has tt^ourccs aviadlable to a^brt iS^ 

! reMsepiofpecfs txr̂ t̂̂  
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Obvtoudy Doe Rua*s active pittticipation is cssaitial to any efforts to rcdcvebp die 
Haxnilaneum VPPP area, since die company will own much of die land. We believe Doe Rt*** 
partidpaiiofi in stich efforts will b<aiefii die ocmifwiny and the Hotsulameaffli cotnmuaity by 
pcnnĉ mg eoonomtc gKswHh in liic "old toftn" area, Su(A efforts by tt^ company would be 
consistent with the contribaUons of Doc Run and its corporate pred êssors to the devdopmcfMt 
and growth of Han^4anaBn. and wotdd help ssmM«an ov<$ilI pcidtive Ic^^ 

:;Hcrculaneum. 

The DNR hopes tihat tills l^er will serve to fbrtber discnssioris with Doe Kun arid die otiier 
stcdcebolders, including tbe city of Herculaneum and interested rcsidoits regarding the future fil < 
llie Hemdsooisn VPPP area, and tbe possibilities for vid>le oon-residential reuse of tins ar^ 

If yoo b*i?© infiy qoc^diiii M (573) 751 -4732, or Mr. Plobdt Odlav 
Director, Hazardous Waste Program, at (573) 751-3176. We have also sent a letter to Mr* Daa 
VimitCig, of your staff, oi^uuqg in more detail other corrdated issues pertaining to tbe VPPP 

Sinoeidy, v 

DEPARTMENT OP N A ^ | | | p ^ | O U R « ^ ? 

Doyle Childers 
Director 

Mt. JetfKoEidall, Mayor, Cityof HKisajaĉ aHh , 
Mr. Aaron Miller, Doe Run 
Mr. Dan Vottibcrg, Etoc Run 
Ms. Cecilia Tapia, U. S. EPA, Re^on VII 
Mr. Joe Bindbcutd, Missouri Attorney General's Office 
Mr. Latry CLeaiy, Harculaocisn Community Advisory QrbUp 
Mr, Soott Clardy* Mlj^uri D^actsnoitof Eealdi and Senior Services 
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Tbe Honorable Jeff IC6»M1 
Mayor 
Ci^ ef Eetcubaeuffl 
City Hall, 1 Parkwood Drive 
Hercubneum, MO 63041 

IMbiyqr Keiid^: 

We sf̂ trecutte the opportuiity to discass lead coacambaikiii isatei In HiNnctikiieBm Md the limoe of die 
Heredancuni Vcluntaiy Propctfy Purchase Plmi (VPPfO at tiic Sqilerabcr 26,2005, Heseulaaaim 
Board cf Aldermen minting. We are wrttiiig ia lê mse to^pec|% iidbnnutiQfi rê piiĤ n̂̂ B 
ftoard of Aldermen. 

liiMi& î̂ iettdy avaikl̂  iaibr^^ 
diat Ksid«itial re-use of the Hereulaneusni VPPP srea may pose foture anaixeptable ri5*;s to bammi beaUt 
•nd the cnvuTNUiKttt if cutmit soil iî <qntaininatk>a rates are not reduced. We cMitiuiic to dteerve 
upward treadj in isoil re-eoataimttatiotti tftmttociitg data vritbia 0.7S mite ofthe settelter. Based on ô r 
âlyses ofthe soil re-contsmiBstion trends mA (̂ er dsta, tiie ourrent rates of lead r̂ -d̂ oslcioa arc 

bi|̂ $t to the VPPP area and uurestrictod naadaidal its« will b« imsafa w tiae VPPP area it dw near 
fiftire. If ccmdttions at Doe Run's facihty diaoge, such ibat rt-tont«miftaUk)0. is i%&ificafl£̂  lechiced̂ lbe 
dejjartnwat would r«-evat«ate thê ŝ  

p i bdiere Doe Ito (^i^ coattee to demeUA hea»e$ It mm In flieIteicUh*ieam VPI^ arisi 
according to die April HOIXL Sealenveiit AgreeinAr̂  bemoan the state and Doe RIUL Aidiougli 
partK îoo in die VPPP aader die $«rtleniein Apeemcnt Is vofuntaiy, die DNR strongly mX0mm& 
poc Rwi aî  Ihe city of Herculmeunn oot̂ tbme to pursae efforts to rebcale tesklenls remaiokig in tiie 
^PP area, mS evciitBally vacate the rcniamir̂  ooĉ lcd hom .̂ Tbe DNR strongly wppoits cflbrts by 
Doe Km and die city to re-use the VPFP arwi for aooeptable noo-residential use* tiiat are {̂ Jtoctivf csf i 
public hcalti) and the cnvironiaent sow and into die fotore. ConunerciaL, industrial, atid rH»e«!ticpa| 
liptions for re-use of tke VPPP area are all viable depeodkig oo Ifae spedflcs o(my poientiil "' ' 
redevelopoiienit SKxmario. The miR. wm be pjeased to condaw to work vritfi die s%, Doc Rail, die 0^. 
Enviroeinenta] Protection Ageacy (EPA)i, a£^ <̂i>er lii» 
Hereubmewm VPPP i«ea, • - * 

%i you koow, some d^ble î ideats cliose notto partidpate in die Heroalaneum VPPP by sot 
resporidinfaiid requesting pn̂ Kwtyappw^ Hicaeaic 
also a nmnber of pî diase offers loade by Doe Run tiiai have been acoqited btM ue not cbsed. Since the 
property porcbasc progiam was volontary, there is no maodî oiy obltgation for VPPP area residents to 
partidipjMe or tc&ipL p^basc offcis snd laove »ndcr tbe A|irii 2002 SettteiiKQt Agrdemmt between the 
stm and Doe Run. The Wik issocd a few exceptions according to the Settiement Agreement tXkrWn̂  
soiue dderiy residcats to coî kwe rentitjig jpoe RsnNiwoed bomcs in the VPPP area. 
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fherafore, a nuinber of boines ki tiie VPPP area wilt remain oocu|Med for die time being, vdiik: tbe 
majority of homes are vacant Hom^ tiwt retnairt occtqHed wilbin tiie VPPP area and homes Otttsid? pf 
the VPPP area tbst became re-contaminated to levels that pOSe risk$ to buman health will likely require 
additional cleanup throu^ time. The GiNR and the EPA, Regjkitn VU cootinue to work witii Doe R»n to 
Âviher rei&ee ret̂ ses fiotn the iacility and other prooo^. Additiofial controls to reduce rdcascs maŷ ^ 

in tum, reduce recont«ninati(»i rales. Our goal b to reduce releases to a point wb«rc additiaoaS deaaî  ' 
or other actions will not be requtftd lo protect hoinan bealtfa and tbe eflviranrQent 

£iick]Scd is a cop̂  of t map îdwiag dut Iferculan^^ 
owned b>' Doe Run based on the best available current infonnation. We will continue to work with Doe 
Ran to obtain additional inforoiatioB regarding the ownersliip states of tbe prqpmies in the VPIHf area, 
Additiciial properties may cocne under Doe Run ownerslî  as oststandit̂  accepted p<^ha» offers (inm 
Also enclosed is a copy of tiw DNR's roost recent rg>ort of rc-dqiositiofli data aitatysî . It is our 
undetstendiî  tiiat tbe state Departn^ of Heaitb aiKl Senior Services he also ^it a Kmitar lettor M̂  : 

|l?c tedk fbrwwd to working wift yô i. Doc Run, tbe EPA, yow Master PtaniiHig domnifttws, and variaos; 
other stakeholders to outline a reasonable path forward that remains ptoledive of buniafi health aad the 
enviraamcnt while pniaioting a viable economy for your conmninhy. Wc also toĉ  fbrwaid to bd ĝ a 
participant in the collaborative planning |»t>ce:» wliich E2 Inc. will ftciliiate to assist tiie city in , 
identifying md evaluating rc use opticas for the VPPP area. 

Please ootrtact me at Missouri Department of Natunti Resources. P.O, Box l7C <̂̂ ê 8̂  
65102-0176 or by telephone Bl (573) 751-4732 if >'ou have any qiiestions. 

DEPARTMENT OF NATURAL RESCWRCES 

DOrtil 

Eadosurcs 

Ci Mr. Danld Vonafeerg, Doc Rwi Con̂ psî  
Mr. Jim Gulliford, U.S. EPA, Regioo VH 
Mr. Gene Ibon^a. Prestdent, Hetnculaneiifn Today it Temortow 
Mr. Lany O'Leary, Herculanemn Commuoity Advisory Group 
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Herculaneum Lead Smelter Site - Herculaneum, Missouri 

QUARTERLY UPDATES 

The U.S. Environmental Protection Agency (EPA) Region 7 is initiating a quarterly 
newsletter directed to the Herculaneum community to keep you informed about 
progress at the Herculaneum Lead Smelter Site. This newsletter will include 
information about the work conducted by the EPA, the Missouri Department of 
Natural Resources (MDNR), and the Missouri Department of Health and Senior 
Services (MDHSS). The Herculaneum Community Advisory Group (CAG) will also 
use the newsletter to provide community members with information about their 
activities. 

COMMUNITY ADVISORY GROUP MESSAGE 

The following section was submitted by the CAG Core Team. 

The Core Team ofthe Community Advisory Group is committed to the 
improvement of the City of Herculaneum. We want to continue to work with and 
support all elements ofthe City of Herculaneum—mainly the residents and property 
owners in their efforts to improve the City. We are creating a component ofthe 
Herculaneum Master Plan. We are enthusiastic about Herculaneum's future, and 
we believe that the City's progress depends on a number of factors. One of these is 
an infonned citizenry. 

Community Advisory Group Meeting 

The next meeting of the Herculaneum Lead Smelter 
Community Advisory Group will be held: 

Tuesday, November 15, 2005 
7:00 p.m. - 8:30 p.m. 
Herculaneum High School 
Cafeteria 
Herculaneum, Missouri 

We will continue to provide you with factual information about the facts relevant to 
your health and the efforts to reduce and maintain reduced levels of lead 
contamination in our City. In order to remain informed, please come to our next 
meeting at 7 p.m. on November 15, 2005, at Herculaneum High School's cafeteria. 

http://www.epa.gov/Region7/news_events/factsheets/fs_herculaneum_lead_smelter_herc... 10/19/2006 
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In addition to the progress that the City is making, there continue to be some 
troubling indicators about our physical environment. Doe Run has failed to keep its 
emissions in compliance with the standard for ambient air quality for the first two 
quarters of 2005. In addition, tests by EPA indicate that recontam-ination is 
continuing to occur within eight-tenths of a mile of the Doe Run facility. The lead 
levels of the road dust along the haul routes, including Main Street, continue to be 
elevated. 

We are committed to the improvement of our City, and we want to continue our 
efforts by working with the agencies and other elements of our City. This includes 
our commitment to keeping our residents and property owners informed. 

The CAG Core Team 

Tim Meyers 636-475-3230 
Greg Bieber 636-475-3441 
Catherine Malugen 636-475-3665 
Lany O'Leary 636-475-3310 

YARD SOIL PROGRESS 

EPA continued oversight of Doe Run's replacement of contaminated yard soils 
during calendar year 2005. To date, 407 yards have been replaced and 113 home 
interiors have been cleaned. 

QUARTERLY MONITORNING 

Monitoring for lead recontamination in surface soils is being conducted by EPA 
every three months. The data indicate that lead levels are trending upward in areas 
within eight-tenths of a mile from the smelter. Data and statistics collected by EPA 
are available on EPA website: 

http://www.epa.qov/region7/cleanup/superfund/maior superfund site reports.html 

SLAG PILE UPDATE 
From March 23 through April 22, 2005, the public was invited to provide comments 
on an Engineering Evaluation/ Cost Analysis (EE/CA) Report for the Herculaneum 
Slag Storage Area. EPA and MDNR reviewed all comments submitted by the public 
and sent revised comments on the Wetland Mitigation Plan to Doe Run on May 3, 
2005. 

On October 5, 2005, EPA approved the Action Memorandum to initiate the 
approved response action for the slag pile. A large berm will be constructed around 
a portion ofthe pile to prevent off-site migration. The berm will also serve as a 
shield from flood waters. Copies ofthe approved EE/CA, all comments and related 
responses are available at the Herculaneum City Hall and the Windsor Branch of 
the Jefferson County Library. 

NEW JOACHIM BRIDGE 

Progress continues on the design for the new south bridge over Joachim Creek. 
Doe Run had asked EPA and MDNR to approve the use of lead smelter slag as a 
fill material for the new bridge and road base. The agencies approved this use of 
slag material but specified several environmental safeguards to secure the material 
and prevent potential exposure. 

LEAD SPECIATION STUDY 

In September 2004, EPA requested that the Laboratory for Environmental and 
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Geological Studies at the University of Colorado conduct a study to characterize 
soils and household dust collected from selected Herculaneum residences. EPA 
has approved the final report of this study. The study concludes that most of the 
lead found in samples is derived from smelter activity. A copy ofthe speciation 
report is available for viewing with other site documents at the Herculaneum City 
Hall. 

BIOAVAILABILITY STUDY 

EPA has also approved an EPA-financed University of Missouri School of 
Veterinary Medicine bioavailability study. The bioavailability study was conducted to 
detennine how easily the lead from soils and dust collected from selected 
Herculaneum residences is absorbed in the bodies of your children. 

Some forms of lead are more easily absorbed and present a greater danger of lead 
poisoning in children. Juvenile swine were used in the study because these animals 
are considered a good model for gastrointestinal absorption in children. The study 
confirmed that the bioavailability of lead found in house dust was below EPA 
default values and above EPA default values in yard soils and that both posed a 
significant threat to public health if cleanup actions were not undertaken for those 
homes and yards above the action levels. A copy of the bioavailability study is 
available for viewing with other site documents at the Herculaneum City Hall. 

AMBIENT AIR QUALITY VIOLATIONS 

During the first and second quarters of 2005, air emissions from the Doe Run 
Herculaneum smelter exceeded the National Ambient Air Quality Standards 
(NAAQS) for lead. Doe Run has received a Notice of Violation from the State's Air 
Pollution Control Program (APCP) related to these violations. 

VOLUNTARY PROPERTY PURCHASE PROGRAM 

As of September 13, 2005, 126 property purchases have been closed and 141 
purchase offers have been accepted by Herculaneum residents. 

ADDITIONAL INFORMATION 

EPA encourages the community to review the Administrative Record file, which is 
available at the following locations: 

Herculaneum City Hall 
1 Parkwood Court 
Herculaneum, Missouri 

EPA Region 7 
901 N. 5th Street 
Kansas City, Kansas 

If you have questions or need additional information, please contact: 

Dianna Whitaker 
Office of External Programs 
U.S. EPA Region 7 
901 N. Sth Street 
Kansas City, KS 66101 
whitaker.dianna(a)epa.gov 
Phone: 913-551-7003 or 
Toll Free: 1-800-223-0425 
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Fact Sheet 
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Administrative Record & Engineering Evaluation/Cost Analysis 
Education Resources Report Released for Public Comment, Herculaneum Lead 
Employment Smelter Site, Herculaneum, Missouri 
Environmental Topics 

INTRODUCTION 

EPA Region 7 and the Missouri Department of Natural Resources invite the public 
to comment on the Engineering Evaluation/Cost Analysis Report for the 
Herculaneum Slag Storage Area at the Herculaneum Lead Smelter Site in 
Herculaneum, Missouri. On Jan. 19, 2005, the Missouri Department of Natural 
Resources approved the draft Engineering Evaluation/Cost Analysis Report 
submitted by The Doe Run Company. EPA had previously approved the report. 
The public comment period will begin March 23, 2005, and end April 22, 2005. 

How to Submit Your Comments 

Please submit your written comments on the report to: 
Dianna Whitaker 
Office of Extemal Programs 
U.S. EPA Region 7 
901 N. Fifth SL 
Kansas City, Kan. 66101 
Phone:913-551-7003 or 
Toll free: 800-223-0425 

Written comments will be accepted from March 23 to April 22, 2005. 

How to Learn More 

^-Charlie 
Corner^f..,-

For Whom: Herculaneum community and other interested persons 

When: March 30, 2005, 7 p.m. to 9 p.rn. 

Where: Senn-Thomas Middle School, 200 Senn-Thomas Drive in 
Herculaneum 

Who: EPA, Missouri Department of Natural Resources and Doe Run 
will be available to answer questions. 

SLAG PILE CLEANUP PLAN 

The Engineering Evaluation/Cost Analysis Report is a document that evaluates the 
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human health and environmental impacts ofthe smelter's slag pile. The report 
compares several alternatives for mitigation and recommends one altemative for 
implementation. The recommended response action for the slag pile consists of 
building a large berm around a portion ofthe pile to prevent off-site migration. The 
berm will also serve as a shield from flood waters. The action includes capturing 
and treating storm water runoff from the pile. 

PUBLIC MEETING 

EPA will hold a public meeting so that community members can learn about the 
slag pile report. Representatives from EPA, Missouri Department of Natural 
Resources and Doe Run will be available to answer questions on March 30, 2005, 
from 7 p.m. to 9 p.m. at the Senn-Thomas Middle School in Herculaneum. 

YARD SOIL CLEANUP 

EPA continues to oversee the replacement of lead-contaminated yard soil and 
interior home cleaning conducted by Doe Run. Approximately 340 yards have been 
completed, and an additional 60 residences are scheduled for this year. 

QUARTERLY MONITORING 

Monitoring for redeposition of lead in surface soils is being conducted by EPA every 
three months. The data is indicating that lead levels are trending upward in areas 
within a half mile of the smelter. EPA is conducting a study to determine the source 
(s) ofthe lead and will continue the quarteriy monitoring program. Completion ofthe 
study is anticipated this summer. 

SLAG PILE REPORT AND ADMINISTRATIVE RECORD 

EPA encourages the community to review the administrative record. The 
administrative record is the official record for the site and contains site reports 
including the Engineering Evaluation/Cost Analysis. The public is invited to submit 
comments on the slag pile report and on the entire administrative record. 
Comments should be submitted by April 22, 2005. The administrative record is 
available at the following locations during normal business hours: 

Herculaneum City Hall 
1 Parkwood Court 
Herculaneum, Mo. 

EPA Region 7 
901 N. Fifth SL 
Kansas City, Kan. 

EPA and Missouri Department of Natural Resources will review and respond to all 
comments and will determine appropriate changes to the slag pile response action 
as a result of public comments. Requests for additional information should be 
addressed to: 

Dianna Whitaker 
Office of Extemal Programs 
EPA Region 7 
901 N. Fifth SL 
Kansas City, KS 66101 
Phone:913-551-7003 
Toll free: 1-800-223-0425 
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LEAD SOIL TREND ANALYSIS 
THROUGH MAY, 2006 

EVALUATION BY INDIVIDUAL QUADRANT 
Herculaneum Lead Smelter Site 

Herculaneum, Missouri 

Tetra Tech E M Inc. (Tetra Tech) was tasked by the U.S. Environmental Protection Agency (EPA) Region 

7 Enforcement/Fund Lead Removal program to conduct a trend analysis of soil lead concentrations at 

selected locations within Herculaneum, Missouri (City). Specifically, the Tetra Tech Superfund 

Technical Assessment and Response Team (START) 3 was requested to review and analyze data that 

would enable EPA to determine if soil lead concentrations were increasing over time at a variety of 

locations within the City. Two tasks were identified: 1) perform a trend analysis for individual quadrants 

within each yard using the most current sampling data, and 2) estimate the range of monthly increase in 

lead concentrations for properties grouped into three categories based on distance from the smelter (less 

than or equal to 0.25 mile, 0.25 to 0.50 miles, and 0.50 to 0.75 miles). The assessment was conducted 

under the authority of the Comprehensive Enviroimiental Response, Compensation, and Liability Act of 

1980 and the Superfund Amendments and Reauthorization Act of 1986. The project was assigned under 

START Contract No. EP-06-01, Task Order No. 0021. 

Tetra Tech focused its analysis on one data set called "Recontamination." This data set includes results 

fi'om a nuraber of residential properties. The data were collected from four different quadrants at each 

property, and additional data for several properties came from samples collected in driveway areas 

outside the quadrants. Lead sampling was conducted at each location at varying intervals from the time 

removal activities were completed in early 2002 (sampling round 6). Sampling was conducted monthly 

prior to 2003, quarterly from 2003 to 2004, and semi-annually after October 2005 (sampling round 22). 

This report includes results for sampling conducted between August 2002 (sampling round 7) and May 

2006 (sampling round 23). Due to the sequence of removal activities, not all properties underwent the 

same number of sampling events; the number of events ranged from 4 to 17 events per quadrant for 

individual properties. At many locations, some intervals within the series were omitted because of 

weather or access restrictions. The lead concenfrations were determined by use of a portable X-ray 

fluorescence (XRF) instrument. Samples were collected and analyzed in accordance with the quality 

assurance project plan (QAPP) dated September 11, 2001. 

8 w 



This document presents the methods used to evaluate changes in soil lead concentrations following the 

removal activities, and the results of this analysis. 

Methods 

Trend tests were conducted for each property using data collected from round 7 (August 2002) through 

round 23 (May 2006). The non-parametric Mann-Kendall test was used to evaluate temporal frends for 

each sampled quadrant at the individual properties. The Mann-Kendall test is a widely used statistical test 

for detecting monotonic trends (that is, trends that are either increasing or decreasing) in time-series of 

data (Gilbert 1987; Helsel and Hirsch 1992; Gibbons 1994). Because the Mann-Kendall test uses only the 

relative magnitude of the data rather than their measured values, it has a number of desirable properties: 

the data need not be normally distributed; and the test is not significantly affected by oudiers, missing 

data, or censored data. Censored data are freated in the Mann-Kendall test by setting all non-detect values 

to a concentration slightly below the minimum detected concentration. It should be noted that a minimum 

of four sampling events are required to perform this test, so properties with fewer than four rounds of 

sampling were not evaluated. Properties which were not sampled during round 23 were also excluded 

from the frend analysis. 

For all properties where at least one quadrant showed a significant increasing trend based on the Mann-

Kendall test, regression analysis was performed to estimate the monthly increase in lead concenfration. 

This analysis was performed to provide rough estimates of the range of potential increase in lead 

concentrations for properties grouped according to distance from the smelter. Three distance categories 

were evaluated: less than or equal to 0.25 miles, 0.25 to 0.50 miles, and 0.50 to 0.75 miles. Because the 

purpose ofthis analysis was to only provide rough estimates of the rate of change in lead concenfration, 

regression was performed on the data in original units (i.e., untransformed data). It should be noted that 

certain evaluation methods and diagnostic tools that are commonly used in linear regression analysis (e.g., 

evaluation of different fransformations of the data, verification of model assumptions, and evaluation of 

outliers) were not used in this analysis. 

For quadrants with detected data only, ordinary least squares (OLS) linear regression analysis was used. 

For quadrants with one or more censored (nondetect or ND) measurements, a censored maximum 

likelihood estimation (MLE) approach was used, following Helsel (2005). Censored MLE methods are 



increasingly being used in environmental assessment work, given the increased speed of modem personal 

computers and the enhanced capabilities that have been added into many commercial statistical software 

packages. As described in Helsel (2005), MLE regression techniques can be implemented using 

commercial software with capabilities for performing parametric survival analysis on interval-censored 

data. It should be noted that M L E regression for left-censored data is also referred to as "Tobit analysis" 

in the technical literature. M L E methods recognize each censored datum as an interval, bounded by zero 

at the lower limit and the detection or reporting limit at the upper limit. Application of OLS regression 

with censored data is confraindicated, as it requires substitution of an assumed value (typically zero, the 

detection limit, or one half the detection limit) for each censored datum, resulting in biased estimates for 

the regression parameters. 

Results 

Temporal frends in lead concentrations for 17 properties are summarized in Table 1 and Figure 1. The 

trend analysis identified 14 out of 17 properties where at least one quadrant showed a statistically 

significant increasing trend. No statistically significant decreasing trends were identified for any 

properties. Seven properties had increasing lead concentrations in all four quadrants: house numbers 5, 

9, 18, 19, 20, 22, and 24. Two properties had increasing lead concentrations in three of four quadrants: 

house numbers 6 and 16. Four properties had increasing lead concentrations in two of four quadrants: 

house numbers 3, 7, 76 (only two quadrants evaluated), and 101. House number 15 had only one 

quadrant with an increasing frend in lead concenfration. Three properties, house numbers 102, 103, and 

104, showed no statistically significant trend in lead concenfrations in any quadrant. A l l frend results are 

depicted graphically in Figure 1. Open symbols are used in Figure 1 to represent censored (nondetect) 

data, and solid symbols represent detected data. 

Trend results reported for soil lead concenfrations through sampling round 23 were similar to those 

reported during the last quarterly period, with the following exceptions. A single quadrant from each of 

four properties that did not show a significant frend in lead concenfration from rounds 7 through 22, now 

show a statistically significant increase in lead concenfration with the addition of the data from round 23. 

The properties include house numbers 6 (quadrant 4), 15 (quadrant 4), 24 (quadrant 1), and 101 (quadrant 

3). Quadrant 4 from house number 102 showed a significant increasing frend in lead concentration from 

rounds 7 through 22, but this frend is no longer significant with the addition of data from round 23. Two 



additional properties, house numbers 103 and 104, now have 4 rounds of sampling and are being 

evaluated for the first time using the Marm-Kendall trend test. No significant increase in lead 

concenfration was seen for any ofthe quadrants for these two properties. 

The results of OLS and MLE regression analysis performed on properties that showed a significant 

increasing trend in lead concentration in at least one quadrant are provided in Table 2. The slope, 

intercept, standard error of the slope, and two-sided 95 percent confidence intervals for the slope 

estimates were calculated for 41 quadrants within 13 properties. Ranges for the monthly rates of increase 

in lead were 1.11 to 8.25 milligrams (mg)/month, 1.25 to 4.71 mg/month, and 0.78 to 7.80 mg/month, 

respectively, for properties located less than or equal to 0.25 miles, 0.25 to 0.50 miles, and 0.50 to 0.75 

miles from the smelter. The upper 95 percent confidence limit (UCL) for the monthly rate of increase 

was also evaluated to estimate maximum potential rates of increase. Because of the variability in the 

individual estimates, the 50"", 75"", and 90* percentiles of the distribution of the individual UCLs within 

each distance category are also reported in Table 2. The 75"" and 90* (in parentheses) percentile values 

for the monthly rate of increase for the properties grouped according to increasing distance from the 

smelter are 6.85 (10.85), 5.35 (6.19), and 3.88 (12.25) mg/month. It should be cautioned that these are 

considered rough estimates only, as no attempt was made to evaluate the validity of the regression model 

assumptions, or the uncertainty associated with the predicted rates of increase. 
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TABLE 1 

RESULTS FO STATISTICAL TESTING FOR MONOTONIC TRENDS (MANN-KENDALL TEST) IN LEAD CONCENTRATON 
INDIVIDUAL QUADARNS FOR SAMPLING ROUNDS 7 THROUGH 23 

HERCULANEUM LEAD SMELTER SFTE - HERCULANEUM, MISSOURI 

From 
Smeliei 
Imitesd 

House 
Numbar auadrant 

NuiTiber of 
Sampling EveMs2 

Number of 
Detected 
Samptes 

Sampling Event Mann-Kendati 
Test StalfSticJ 

(S) 

PrQDabilrty > 
S 

Trend 
S!gniffcant?4 

(Yes/^Jo) 

Direction of 
Trend 

From 
Smeliei 
Imitesd 

House 
Numbar auadrant 

NuiTiber of 
Sampling EveMs2 

Number of 
Detected 
Samptes First Last 

Mann-Kendati 
Test StalfSticJ 

(S) 

PrQDabilrty > 
S 

Trend 
S!gniffcant?4 

(Yes/^Jo) 

Direction of 
Trend 

0.10 76 Q l 10 10 10/30/2003 05/18/2006 2S 0.005 Yes Increasing 
0.10 76 

Q2 10 10 10/30/2003 05/18/2006 25 0.014 Yes Increasing 

0.20 

20 

Q l 16 16 08/26/2002 05/01/2006 74 0.001 Yes Increasing 

0.20 

20 
Q2 16 16 08/26/2002 05/01/2006 72 0.001 Yes Increasing 

0.20 

20 
Q3 16 16 08/26/2002 05/01/2006 84 <0.001 Yes Increasing 

0.20 

20 

Q4 16 16 08/26/2002 05/01/2006 82 <0.001 Yes Increasing 

0.20 101 

Q l 9 9 12/22/2003 05/02/2006 12 0.130 No N/A 

0.20 101 Q2 9 6 12/22/2003 05/02/2006 16 0.060 No N/A 0.20 101 
Q3 9 9 12/22/2003 05/02/2006 20 0.022 Yes Increasing 

0.20 101 

Q4 9 9 12/22/2003 05/02/2006 22 0.012 Yes Increasing 

0.20 

102 

Q1 9 9 12/22/2003 05/02/2006 14 0.090 No N/A 

0.20 

102 
Q2 9 9 12/22/2003 05/02/2006 -8 0.238 No N/A 

0.20 

102 
Q3 9 9 12/22/2003 05/02/2006 14 0.090 No N/A 

0.20 

102 

Q4 9 9 12/22/2003 05/02/2006 12 0.130 No N/A 

0.25 

6 

Q l 16 13 08/26/2002 05/02/2006 88 <0.001 Yes Increasing 

0.25 

6 
Q2 16 15 08/26/2002 05/02/2006 92 <0.001 Yes Increasing 

0.25 

6 
Q3 16 16 08/26/2002 05/02/2006 85 <0.001 Yes Increasing 

0.25 

6 

Q4 16 16 08/26/2002 05/02/2006 74 0.001 Yes Increasing 

0.25 

6 

01 16 16 08/23/2002 05/02/2006 42 0.036 Yes Increasing 

0.25 

6 
Q2 16 16 08/23/2002 05/02/2005 72 0.001 Yes increasing 

0.25 

6 
Q3 16 16 08/23/2002 05/02/2006 15 0.163 No N/A 

0.25 

6 

Q4 16 16 08/23/2002 05/02/2006 46 0-026 Yes Increasing 0.25 

22 

Q l 15 15 08/26/2002 05/02/2006 51 0.009 Yes Increasing 
0.25 

22 
Q2 15 15 08/26/2002 05/02/2006 53 0.007 Yes Increasing 

0.25 

22 
Q3 15 15 08/26/2002 05/02/2005 58 0.004 Yes Increasing 

0.25 

22 

Q4 15 15 08/26/2002 05/02/2006 57 0.004 Yes Increasing 

0.25 

24 

Q l 13 13 11/07/2002 05/02/2006 30 0.042 Yes Increasing 

0.25 

24 Q2 13 13 11/07/2002 05/02/2006 56 0.001 Yes Increasing 

0.25 

24 
Q3 13 13 11/07/2002 05/02/2006 40 0.012 Yes Increasing 

0.25 

24 

Q4 13 12 11/07/2002 05/02/2006 43 0.007 Yes Increasing 

0.50 

15 

Q l 6 5 09/16/2002 05/02/2006 7 0.136 No N/A 

0.50 

15 Q2 6 6 09/16/2002 05/02/2006 8 0.102 No N/A 

0.50 

15 
Q3 6 5 09/16/2002 05/02/2006 6 0.186 No N/A 

0.50 

15 

Q4 6 5 09/16/2002 05/02/2006 11 0.028 Yes Increasing 

0.50 16 

Q l 14 10 09/16/2002 05/01/2006 27 0.071 No N/A 

0.50 16 Q2 14 8 09/16/2002 05/01/2005 63 <0.001 Yes Increasing 0.50 16 
Q3 14 8 09/16/2002 05/01/2006 44 0.010 Yes Increasing 

0.50 16 

Q4 14 10 09/16/2002 05/01/2006 59 0.001 Yes Increasing 

0.50 

19 

Q l 16 15 08/22/2002 05/01/2006 51 0-016 Yes Increasing 

0.50 

19 Q2 16 13 08/22/2002 05/01/2006 53 0.013 Yes Increasing 

0.50 

19 
Q3 16 13 08/22/2002 05/01/2006 51 0.016 Yes Increasing 

0.50 

19 

Q4 16 15 08/22/2002 05/01/2006 66 0.003 Yes Increasing 



TABLE 1 

RESULTS FO STATISTICAL TESTING FOR MONOTONIC TRENDS (MAIW-KENDALL TEST) IN LEAD CONCENTRATON 
INDIVIDUAL QUADARNS FOR SAMPLING ROUNDS 7 THROUGH 23 

HERCULANEUM LEAD SMELTER SFTE - HERCULANEUM, MISSOURI 

Distance 
From 

Smelter 
(miles) 1 

House 
Number 

Quadrant 
Numt>er of 

Sampiing Events2 

Number of 
Detected 
Samples 

Sampiing Event Mann-Kendall 
Test Statistics 

(Sj 

Frobabiiity > 
S 

Trend 
Significant?4 

(Yesr'No) 

Direction of 
Trend 

Distance 
From 

Smelter 
(miles) 1 

House 
Number 

Quadrant 
Numt>er of 

Sampiing Events2 

Number of 
Detected 
Samples First Last 

Mann-Kendall 
Test Statistics 

(Sj 

Frobabiiity > 
S 

Trend 
Significant?4 

(Yesr'No) 

Direction of 
Trend 

0.54 9 

Q1 16 16 08/22/2002 05/01/2006 61 0.005 Yes Increasing 

0.54 9 Q2 16 16 08/22/2002 05/01/2005 65 0.003 Yes Increasing 
0.54 9 

Q3 16 16 08/22/2002 05/01/2006 64 0.004 Yes Increasing 
0.54 9 

Q4 16 15 08/22/2002 05/01/2006 67 0.002 Yes Increasing 

0.60 18 

Q l 17 17 08/23/2002 05/02/2006 56 0.015 Yes Increasing 

0.60 18 
Q2 17 16 08/23/2002 05/02/2006 47 0.033 Yes Increasing 

0.60 18 
Q3 17 17 08/23/2002 05/02/2006 65 0.006 Yes Increasing 

0.60 18 

Q4 17 17 08/23/2002 05/02/2006 72 0.003 Yes Increasing 

0.75 3 

Q l 17 14 08/23/2002 05/02/2006 15 0.169 No N/A 

0.75 3 
Q2 17 15 08/23/2002 05/02/2006 66 0.005 Yes Increasing 

0.75 3 
Q3 17 16 08/23/2002 05/02/2006 33 0.084 No N/A 

0.75 3 

Q4 17 16 08/23/2002 05/02/2006 81 0.001 Yes Increasing 

0.79 103 

Q l 4 1 03/28/2005 05/02/2006 3 0.271 No N/A 

0.79 103 
Q2 4 1 03/28/2005 05/02/2006 -1 0.500 No N/A 

0.79 103 
Q3 4 1 03/28/2005 05/02/2006 1 0.500 No N/A 

0.79 103 

Q4 4 2 03/28/2005 05/02/2006 3 0.271 No N/A 

0.80 7 

Q l 17 17 08/23/2002 05/02/2006 21 0.142 No N/A 

0.80 7 
Q2 17 15 08/23/2002 05/02/2006 71 0.003 Yes increasing 

0.80 7 
Q3 17 13 08/23/2002 05/02/2006 40 0.054 No N/A 

0.80 7 

Q4 17 12 08/23/2002 05/02/2006 60 0.010 Yes increasing 

1.00 104 
Q l 4 2 03/28/2005 05/01/2006 -3 0.271 No N/A 

1.00 104 Q2 4 2 03/28/2005 05/01/2006 0 0.625 No N/A 1.00 104 
Q4 4 1 03/28/2005 05/01/2006 -3 0.271 No N/A 

1 Properties are ordered as a function of increasing distance from the smeKer. 
2 Trend tests were not conducted for properties with fewer than four rounds of sampling, or for properties nol sampled during round 23. 
3AII censored (nondetect) measurements were set equal to a concentratton slightly lower lhan the minimum detected value. 
4 Monotonic trends are significant for probabilities less than or equal to 0.05: significant negative values for the 

Mann-Kendall test statistic Indicate that trends are decreasing; and significant positive values for the 
Mann-Kendalj test statistic indicate that trends are increasing. 
NA No significant trend idenfmea. 



RESULTS OF LINEAR REGRESSION ANALYSIS FOR ALL QUADRANTS SHOWING A SIGNIFICANT 
INCREASING MANN-KENDALL TREND TEST RESULT 

Distance 
From Smelter 

{miles) 

House 
Number 

Quadrant 
Number of 
Sampiing 

Events 

Regression Coefficients for Days 
Versus Concentration 

Monthly 
Increase 

<mg;kg-month) 

95 Percent Confidence 
Limits for Monthly 
Increase in Lead 
Concentrations 

Percentiles for ihe Distribution of 
EsUmateii UCLs within Each 

Distance Group 

intercept Slope S.E, (Slope) LOL UCL 50 75 90 
76 Q l 10 45.78 0.16 0.05 4-68 1.24 8-12 
76 Q2 10 68.18 0-13 0.10 3-82 -2.94 10-59 
20 Q1 16 94.89 0-13 0.03 3-99 1.90 6-09 
20 Q2 16 55.84 0-27 0.05 8-01 4.73 11-29 
20 0 3 16 111-47 0-17 0.04 5.12 2.76 7-48 
20 Q4 16 82.13 0-28 0.04 8.25 5.48 11.02 
101 Q3 9 11.92 0-12 0.04 3.46 0-94 5-97 
101 Q4 9 -4.14 0-13 0.04 3.97 1-18 6.75 

5 Q l 16 30-34 0-11 0.02 3.41 2-26 4-57 
5 Q2 16 30.45 0-12 0.02 3.64 2-53 4-75 

Less than or 
Equal to 0.26 

5 Q3 16 65.90 0-11 0.02 3.30 2-00 4-61 
Less than or 
Equal to 0.26 

5 Q4 16 67.62 0-16 0.03 4.75 2-65 6-85 5-28 6-85 10-85 
Less than or 
Equal to 0.26 

6 Q1 16 124.37 0-04 0.04 1.24 -1-24 3-73 
6 0 2 16 83-85 0-11 0.03 3.41 1-54 5-28 
6 Q4 16 80-12 0-04 0.02 1.11 -0-30 2-53 

22 Q l 15 85.76 0-10 0.03 2.96 1-24 4-68 
22 Q2 15 180.78 0-12 0.03 3.55 1-43 566 
22 Q3 15 73.28 0-08 0.03 2.52 0-89 4-16 
22 Q4 15 72.14 0-09 0.03 2.77 0-94 4-60 
24 Q l 13 135.26 0-05 0.03 1-58 -0-29 3.44 
24 Q2 13 27.08 0-14 0.03 4-30 261 5.99 
24 Q3 13 64.01 0-04 0-01 1-14 0-43 1.84 
24 Q4 13 60.04 0.07 0-02 1-97 0-53 342 
15 Q4 6 53.44 0.05 0-01 1-42 0-89 1.96 
16 Q2 14 28.52 0-16 0-02 4-71 3-33 6.09 
16 Q3 14 61.74 0-04 0-02 1-33 0-29 2.36 

0.25 to 0.50 
16 Q4 14 68.91 0-14 0-03 4-24 2-30 6.19 

2-65 535 6-19 0.25 to 0.50 
19 Q l 16 55.13 0-04 0-01 1-28 0-44 2.13 

2-65 535 6-19 

19 Q2 16 41.67 0-06 0-01 1-94 1.04 2-84 
19 Q3 16 40.91 0-04 0-02 1-25 0.04 2-46 
19 Q4 16 55.63 0.07 0-02 2-04 0.94 3-13 
9 Q1 16 69.44 0.04 0-01 1-18 0.22 2-13 
9 Q2 16 64.23 0.08 0-02 2.48 1.23 3-73 
9 Q3 16 93.17 0 26 0-08 7.80 2.48 13 13 
9 Q4 16 86.85 0.10 0-02 297 1.63 4-31 

0.50 to 0.75 
18 Q l 17 73.60 0.05 0-02 1.40 0.31 2-49 2-41 3-88 12-25 0.50 to 0.75 
18 Q2 17 52 84 0.05 0-02 1.57 0.54 2-60 

2-41 3-88 12-25 

18 Q3 17 71.84 003 0-01 0.78 0.18 1-37 
18 Q4 17 59.49 0.05 0-01 1.62 0-90 2-34 
3 Q2 17 51.56 0.04 0-01 1.34 0-41 2-27 
3 Q4 17 45.22 0.04 0-01 1.32 0-71 1-92 

Notes: 
LCL 
MLE 
ND 

OLS 
S.E-
UCL 

Lower confidence limit 
Maximum iilceiihood estimation 
Nondetect 
Ordinary least squares 
Standard error of estimate 
Upper confidence limit 

OLS regression was used for cases where all results were detected. Censored MLE regression 
was used in all cases where one or more measurements were reported as below the detection limit (that is. 
following Helsel (2005). All analyses were performed on the data in original units-

•ND") 

Helsel. D. 2005. Nondetects and Data Analysis: Statistics for Censored Environmental Data- John Wiley & Sons, Inc-, New Yort<, 
NY. 250 pages. 



FIGURE 1. Lead Concentration Trends From Round 7 Through 23 
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FIGURE 1. Lead Concentration Trends From Round 7 Through 23 (Cont) 
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FIGURE 1. Lead Concentration Trends From Round 7 Through 23 (Cont) 
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FIGURE 1. Lead Concentration Trends From Round 7 Through 23 (Cont) 
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FIGURE 1. Lead Concentration Trends From Round 7 Through 23 (Cont) 
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FIGURE 1. Lead Concentration Trends From Round 7 Through 23 (Cont) 
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FIGURE 1. Lead Concentration Trends From Round 7 Through 23 (Cont) 
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FIGURE 1. Lead Concentration Trends From Round 7 Through 23 (Cont) 
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FIGURE 1. Lead Concentration Trends From Round 7 Through 23 (Cont) 
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September 20, 2007 . 

Mr. Roy Crossland 
START Project Officer 
U.S. Environmental Protection Agency, Region 7 . 
901 North 5* Street 
KansasCity, Kansas 66101 . , 

Subject: Comparison of Lead Concentrations in the Top 1 Inch of Soil to Concentrations 
Measured in Surface Scrape Samples 
Hercnianeum Lead Smelter, Hercnianeum, Missouri 
U.S. EPA Region 7 START 3, Contract No. EP-06-01, Task Order No. 0021 
Task Monitor: Bruce Morrison, On-Scene Coordinator 

Dear Mr. Crossland: 

Tetra Tech E M Inc. is submitting the attached Comparison of Lead Concentrations in the Top 1 Inch of 
Soil to Concentrations Measured in Surface Scrape Samples forthe Herculaneum Lead Smelter. Using 
data provided by U.S. Environmental Protection Agency (EPA) from the site, Tetra Tech conducted a 
statistical analysis of the data to determine if lead concentrations in paired samples of the top 1 inch of 
soil difTer significantly from those of scrape samples. Lead concentrations in the scrape samples were 
found significantly higher than those in the 1 -inch samples. 

If you have any questions or comments, please contact the project manager at (816) 412-1762. 

Sincerely, • 

David Homer, PhD 
Project Manager 

Ted Faile, PG 
START Program Manager 

cc: Bruce Morrison, EPA 
Ray Bienert, Tetra Tech 

Enclosures 

TetraTech EM Inc. 
415 Oak Street. Kansas Gty, MO 64106 

Tel 816.4111741 Fâ  816.410-1748 wwv/-tetratech.com 
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INTRODUCTION 

Tetra Tech EM Inc. (Tetra Tech) was tasked by the U.S. Environmental Protection Agency (EPA) 

Region 7 Enforcement/Fund Lead Removal program to compare, statistically, lead concentrations 

collected from the top 1 inch of soil with lead concentrations in surface scrape samples at selected 

locations within Herculaneum, Missouri (City). Specifically, EPA requested the Tetra Tech Superfund 

Technical Assessment and Response Team (START) to determine whether concentrations of lead were 

statistically significantly higher (or lower) in data sets comprised of samples collected within the top 

1 inch of soil versus scrape samples from the soil surface. The assessment was conducted under the 

authority of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 and 

the Superfund Amendments and Reauthorization Act of 1986. The project was assigned under START 

Contract No. 68-S7-01-41, Task Order No. 0021. 

Tetra Tech conducted this analysis using the data set called "Sanitized 7003 AOC Results." The data 

used for this analysis consisted of matched pairs of analytical results from each depth interval for the 

following groups of locations: quadrant samples from individual properties (Ql, Q2, Q3, and Q4), haul 

route (HR) samples, and samples from play areas (PA). No matched results were available for samples 

collected from gravel drives (GD) or gardens (GAR). The analysis was conducted for both the ftill data 

set (293 matched pairs) and a modified data set (266 matched pairs). The modified data set excluded the 

following samples with higher levels of historical contamination that were judged inconsistent with recent 

surface recontamination trends: EPA ID Numbers 54,56, 148, 301 (quadrants 3 and 4 only), 485, 551, 

and 566. The two data sets will hereafter be referred to as the "full" and "reduced" data sets. 

The statistical approach and results from this analysis are presented below. Section 1.0 provides a more 

formal and detailed description of the statistical methods used, while Section 2.0 provides a general 

description considered more suitable for presentation to audiences without a formal background in 

statistics. 

STATISTICAL METHODS, RESULTS, AND CONCLUSIONS (Formal Presentation) 

Lead results for samples collected from the top 1 inch and surface scrapings of soil were analyzed using 

Version 5 of the JMP® statistical software package from SAS® Institute. Because samples were collected 

from two depths at the same set of physical locations, the results were amenable to analysis using a 

matched-pairs statistical design. Statistical comparisons were conducted using both parametric 

(paired-difference t test, which assumes the paired differences between the two populations being 

compared follow a normal distribution) and nonparametric (Wilcoxon signed-rank test, which assumes 
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that the distribution of paired differences is symmetrical about the median) tests. Results were evaluated 

at the 5 percent (p < 0.05) level of significance (i.e., equivalent to a 95 percent confidence level). 

Additional details of the statistical tests are provided in EPA (2006), as well as in mainstream statistical 

texts (Zar 1999). 

Resuhs ofthe statistical comparison for the full and reduced data sets are presented in Figures 1 and 2, 

respectively. Figures 1 and 2 provide several graphical presentations ofthe data, as well as results of the 

formal statistical tests. Interpretation of the statistical output in Figures 1 and 2 depends on the question 

addressed in the test or, stated more formally, on the specific form of the null (Ho) and alternative 

hypotheses (HA). For comparing measures of central tendency, one can just ask whether the mean (or 

median) difference in the pair-wise concentrations in the two depth intervals is equal to zero. This is 

stated as a two-sided hypothesis, and the form of Ho and HA are shown below: 

Two-sided test - Ho: the mean (median) difference in the pair-wise results for the 1 -inch 
and scrape samples is equal to zero 

HA: the mean (median) difference in the pair-wise results for the 1-inch 
and scrape samples is not equal to zero 

For the two-sided test, there is interest only in whether the mean (median) difference is zero. This is 

mathematically equivalent to testing \^eth«- the mean concentrations are different, but is more 

appropriately defined as the mean difference within the context ofthe paired-difference test If Ho is 

rejected, then it is concluded that the mean (median) difference is not equal to zero, but there is no interest 

in further investigating which ofthe two groups of samples has the higher (or lower) mean (or median) 

concentration. 

The parametric test results for both the full data set (n= 293, p= 0.06, Figure 1) and reduced data set 

(n= 266, p= 0.23, Figure 2) indicate that the mean differences jn lead concentration are not statistically 

different from zero (i.e., mean concentrations in the 1-inch and surface scrape samples are not statistically 

different). The nonparametric test result also indicates that the median difference in concentrations is not 

significantly different from zero for the full data set (n= 293, p= 0.09, Figure 1). However, the 

nonparametric test result for the reduced data set 

(n= 266, p= 0.001, Figure 2) indicates that the median difference in concentrations is significantly 

different from zero. 

In order to resolve this contradictory finding for the two-sided parametric and nonparametric tests for the 

reduced data set, it is necessary to: (1) evaluate the assumptions of the paired-difference / test to 
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determine if pararnetric testing is appropriate, and (2) recognize the different nature ofthe two tests 

(i.e., test of mean versus median difference in concentrations). A primary assumption ofthe parametric 

test is that the pair-wise differences in concentrations across all locations are normally distributed. This 

was tested using the Shapiro-Wilk W test at tiie 5-percent level of significance. The results of the 

Shapiro-Wilk W test are provided in Figures 1 and 2, and show that at the 95 percent confidence level, the 

paired differences in concentration are not nonnally distributed. The parametric test is considered to be 

robust to moderate departures from the assumption of normality, but is not robust to the presence of 

outliers (i.e., extreme differences in concentration). Therefore, results ofthe nonparametric Wilcoxon 

signed-rank test were judged to be more appropriate for comparing differences in concentration. 

It is important to understand the subtle differences between the parametric and nonparametric tests. The 

parametric test evaluates the mean difference in concentradons, and is affected by extreme differences in 

concentration between the 1-inch and scrape results at each sampling location (e.g., differences were as 

large as 9,757 milligrams per kilogram [mg/kg] and 2,151 mg/kg, respectively, in tihe fiill and reduced 

data sets). The nonparametric test calculates the absolute value ofthe paired differences at each location, 

and then ranks the differences from smallest to largest The median (mid-point for the ranked 

differences) difference in concentrations is evaluated in the nonparametric test, and this measure is 

relatively insensitive to the extreme differences in concentration that can confoimd interpretation of the 

parametric tests. 

If there is interest beforehand in knowing the direction of any potential difference in concentration 

between the 1-inch and s c r ^ samples, then a one-sided test is the more appropriate form. The 

hypotheses tested for the one-sided test are stated as follows: 

One-sided test - Ho: the mean (median) difference in concentration between the 1-inch 
and scrape samples is less than or equal to zero 

HA: the mean (median) difference in concentration between the 1-inch 
and scrape samples is greater than zero 

For the same significance (or confidence) level, the one-sided hypothesis test is said to have greater 

power compared to the two-sided test, which is a measure of the probability or likelihood that Ho will be 

rejected when false. Because the assumptions of the parametric tests were not met (see discussion for the 

two-tailed test), only the results for the nonparametric tests are discussed below. 

For the nonparametric comparisons, use of the one-sided hypothesis test lead to rejection of Ho for both 

the full (n= 293, p= 0.045, Figure 1) and reduced (n= 266, p<0.001, Figure 2) data sets, leading to the 
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conclusion that the median concentration (i.e., based on measurement of the median difference in all 

pair-wise concentrations) of lead is higher in the scrape samples for both data sets. 

APPROACH, RESULTS, AND CONCLUSIONS (General Presentation) 

Lead results for samples in the fiill (n= 293) and reduced (n= 266) data sets collected from the top 1 inch 

of soil and from surface scrapings of soil were compared using graphical and statistical methods. 

Figure 3 presents plots ofthe differences in concentration (1-inch result minus result for scrape sample) 

for all pairs of measurements in the full (top panel) and reduced (bottom panel) data sets. Positive 

differences shown in the plots in Figure 3 indicate that the 1-inch results are higher than the results for the 

scrape sample, while negative differences indicate that the results for the scrape samples are higher. 

For the full data set, a total of 128 out of 293 or 44 percent Ofthe results were higher in the 1-inch 

interval, with a maximum difference of 9,757 mg/kg. A total of 163 out of 293 or 56 percent of the 

results (two results were the same in both intervals) were higher in the swface scrape samples, with a 

maximum difference of 1,557 mg/kg. The average difference measured across all 293 samples was 

90 mg/kg (on average, results from the 1-inch interval were 90 mg/kg higher than results for the scrape • 

samples), but the median difference was -7 mg/kg (indicating that the median concentration was higher in 

the scrajje samples). 

For the reduced data set, a total of 108 out of 266 or 41 percent of the results were higher in the 1-inch 

interval, with a maximum difference of 2,151 mg/kg. A total of 155 out of 266 or 58 percent of the 

results (three results were the same in both intervals) were higher in the surface scrape samples, with a 

maximum difference of 1,557 mg/kg. The average difference measured across all 266 pairs of samples 

was -24 mg/kg (on average, results from the scrape samples were 24 mg/kg higher than results for the 

1 -inch samples), and the median difference was -14 mg/kg. 

Results for the 1-inch and scrape samples from both data sets were compared using statistical tests 

appropriate when data represent a series of matched pairs (i.e., a result is available for both the 1-inch 

interval and from a surface scraping for all locations). The goal of the tests was to determine whether, on 

average, the reported results in the 1-inch samples were higher (or lower) than the results for samples 

collected from surface scrapings. Both parametric and nonparametric statistical tests were conducted to 

determine if the average difference across all pairs of results was significantly different from zero (an 

average difference of zero would indicate no difference between the 1-inch and scrape results). It was 

detennined that a key assumption for the parametric tests (that the distribution of all pair-wise differences 
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in concentration follow a normal or Gaussian distribution) was not met in either the full or reduced data 

set and, therefore, that the nonparametric test results were more appropriate. The nonparametric test 

examines whether the median difference in concentrations (mid-point of the ranked or ordered 

concentration differences) is equal to zero, and does not assume that the differences follow a normal 

distribution. 

The test results indicated with 95 percent confidence that, on average, lead concentrations were higher in 

the scrape samples for both the fiill (n= 293) and reduced (n= 266) data sets. This conclusion was based 

on testing whether the median (rather than the mean) difference in concentration across all pair-wise 

results was statistically different from zero. 
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Figure 1 Results of Matched-Pairs Statistical Analysis Comparing Lead Concentrationis 
Measured in 293 1-Inch Soil and Surface Scrape Samples 

Matched Pairs f7(M)2f A O C Results) Pistiribiitioiis^; ': 

1-inch 569.166 t-Ratio 1.860302 
scraped 478.804 DF 292 
Mean Difference 90.3621 Prob>|t| 0.0638 
Std Error 48,5739 Prob>t ,0.0319 
Upper95% 185.961 Prob<t 0.9681 
Lowei95% -5,2372 
N 293 
Conelation 0.72026 

Plfference (1-inch - Scrape) 
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Quantiles 

100.0% maximum 9757 
99.5% 8212 
97.5% 1843 
90.0% 411 
75.0% quartile 46 
50.0% median -7 
25.0% quartile -97 
10.0% -274 
2:5% -855 
0.5% -1425 
0.0% minimum -1557 

WilcoxoB iSign-Raink Test of Whether the Paired DlfTereiicts art Normally Distributed 
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Figure 2 Results of Matched-Pairs Statistical Analysis Comparing Lead Concentrations 
Measured in 266 l-Inch Soil and Surface Scrape Samples 

Matched Pairs (7003 A O C Results) 
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Figure 3 Summary of Differences in Lead Concentrations Measured in Samples Collected from 
the Top 1 Inch of Soil and From Surface Scrapings of Soil for the Full (n= 293) and 
Reduced (n= 266) Data Sets 
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